ГО] 

Ё ти mm m Emm j м” 
4 | a zh nm 
РІН т | 


ль 
Ф. 


іс-20 ехрапѕіоп 


ӨТ nar те 
j E Е Ë 
: BC raphics 


e "Ai wu = 
K Ш "A AMA, 
в H т и" à A, 
| 


— | 
ғас nan Мл ЭЙ 

m eS Қ БІН МИ "= PF A 

ШП. Чы РН D Р Ë “ 


1 


7 


4 


11! 


Vol.2 Мо.4 


р> 


WSS SSE Sp жаыа жап, Уы mmm T = Y Y ест 
б се 417, e n Y ^ ^ 
n 


ILU vnum 


T"—— 


— eret TIT 


/————————————————PAmÁ—üe€—Ía Рр н рр SIS SER e Per eram mm ыы Mem ee v 


TR 


азаа LP Ee 


iss 


агашы ur 


—s s, 


a isi 
SE) a ut ne 


55 ; 


LONELY Genie I Microcom- 
puter, early eighties, with large 
peripheral family but currently 
unattached, would like to meet | 
interesting, attractively pack- 
aged software, Genie or Tandy 
specification, for programming, 
problem solving, entertain- 
ment and long-lasting 
friendship. Reply in confi- 
dence. Box No RS232. 


ИТИИ ишш 


е educatic 
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©) SPECIAL TECHNICAL СЕМЕ ` 
HOT - LINE ON 0629 4995 


for all your technical advice and service back-up on any 
аз speci M Genie s пугіеті Ше тоша ша кур: 


| Please sendme FREE, 16 page colour brochure on the | SEN 


E | Genie Computer System. I enclose 25p postage. | ü 

4 Name — { 

п Address — _  — I 
š | eos „= — не YC-B2 т f 
m Py Y, Y n | Mk Road, n Mu 

10) | Ji Derbyshire DEA BLE. r m 
oe Telephone: 0629 4995. | 
Telex: 877482 Lowlec 0. 
aay | 
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Orpington Computer Club announces its 
associate membership scheme. 20 
VIC-20 ADD-ONS: 

Tim Hartnell reviews the range of Vic-20 add- 


decides which offer the best value. 2 4 
ADVENTURE ON THE ZX-81: 

How to write your own Adventure program 
by Graham Thomson. 28 
INTERVIEW: 

Brendon Gore talks 
Commodore’s U.K. marketing manager, 
about the Vic-20. 32 
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of input/output ports available for the 7Х-81. 
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3 : | Jeremy Ruston explains how to change the 
ons, from joysticks to motherboards, and | 


то John Baxter, | 


57 


SORTING ON THE ZX-81: 37 
David Lawrence examines the pros and cons 
of different sorting programs and discovers 
why some programs take much longer than 


others to perform the same task. 40 


VIC-20 HIGH RESOLUTION: 
Mick Hampshire shows how to write a high- 
resolution point-plotting program. 


| HANDICAPPED COMPETITION: 6 1 
А competition to design a microcomputer aid 


BASIC DIALECTS: for the handicapped by John Dawson. 

The first in a series of articles by Tony | E : 65 
Edwards on converting Basic programs from RESEONSE dude | 

one diulect to another, nswers to your technical queries. 67 
bt 3 42 FINGERTIPS: 

BBC GRAPHICS: 


David Pringle introduces more calculator 
programs and looks at simple statistical 
functions. 


SOFTWARE FILE: 


colour of a picture or diagram without 
redrawing it on the screen. 


45 7 


ATOM LINE LABELLING: Eight pages of your programs featuring the 

The Atom line-labelling system makes simple | Video Genie, ZX-80/81, Vic-20, Atom and 

renumbering possible without using Goto or | Others. 83 
| Gosub. Roy Burgin examines the intricacies of | COMPETITION CORNER: 


line labelling. Result of the Troll Plague competition and 
another puzzle with a £15 book token as prize. 
The Memotech 64K RAM crossword falls 


between pazes 18 and 19. 


GAME: 48 


Nim — two programs, one for the ZX-81 and 
one for the Apple IL, on this ancient game by 


David Lawrence and Sean Оуегепа. Cover photograph by Stephen Oliver. 


EDITORIAL 


ON AVERAGE, a company has been formed every second day for the past year to supply 
and make software and hardware add-ons for the ZX-81. It is an impressive record and one 
from which some of the well-established computer companies could learn a great deal. It 
happened because the price of the ZX-81 was sufficiently low to create a new market of 
first-time buyers, most of them with very limited budgets. 

Clive Sinclair knew that he was taking a big risk when he launched his ZX range of 
computers at the start of 1980: he had to strike a delicate balance between the power of his 
computers and setting a price low enough to attract the consumer markets. Luckily for all 
of us he struck the right formula. It is an obvious, if risky, recipe which, when it works, 
brings very high rewards, as can be seen from the rise in Sinclair’s revenue trom f4 
million to £30 million in one year. Unfortunately, it is a formula which is only tried rarely 
by other companies. 

Before the home-computer market really took off, most of the computers sold in Britain 
were American. The Americans regarded Britain as a wonderful market, mainly because 
they could sell computers over here at roughly twice the price they could sell them in the 
States. They did not sell them in vast quantities, but the profit margins compensated for 
that admirably. The dealers, and the manufacturers, always justified the high prices on the 
grounds that it was the only way they could afford to provide an acceptable back-up 
service. There was never, however, the slightest evidence that the service we were offered 
in the U.K. was any better than that offered in the States. 

It is a mystery quite how Britain came to be regarded as a country where one could get 
away with over-pricing. The same arrangement pervades the motor-car industry in which 
an average Car can cost up to £3,000 more than it would on the Continent. The British 
arm of Ford has said that but for the high prices it can charge in Britain it could not afford 
to Keep its British manufacturing plants running at anything like the present level. 

This is a peculiarly British problem for which, to a large extent, we are all to blame for 
allowing it to happen. The solution also lies in our hands: where we encounter products 
which are clearly over-priced, we must clearly state that we will not buy them until the 
price falls to a reasonable level. Take the market for Sinclair products as your guideline. 
We know that tapes of games packs can be sold quite profitably for between £5 and £10. 
We know that a 16K RAM pack can be sold for as little as £35. Some products will be 
better than others and might be more expensive but they should be in the same range. 

As new machines enter the market we will all have to be careful not to allow a 
surreptitious hike in prices. Take the Sinclair norm as your yardstick and barter. 
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Sten hy step with the 
computer system 
designed for 
laomorrow. Microtan65 < 


c 79: 00 Ready 
* 6502 Microprocessor | +VAT Built | 
* 2K Monitor TANBUG Q-00 Kit av 28 
* Intelligent socket accepts keypad 56 J «AT >= 
or full ASCII Keyboard 
* Chunky Graphics and Lower Case and allow graphics to be built up on 
Options | the screen at a resolution of 64 rows 
24 by 64 columns. th XBUG and NN ! 
* Connects to unmodified B/W or Lower Case Option E Suo directly =a 
Colour TV To extend the character set to 128 into Tanex and are | 


For the first time buyer 'Or experienced characters, allows for real descenders supplied with comprehensive user 
user, Microtan 65 is a superb route into On lower case characters and a setof manuals. 


personal computing. If you are looking extra symbols and characters for Parallel ПО 

for a sophisticated machine with the simple graphics. When fully expanded Tanex includes 

capability of expansion into а Microtan Accessories two V.LA.s (Versatile Interface 

professional system, then this is the 20-way Hex keypad MPS 1 Basic power Adaptors) which implement the 
Supply cassette interface and the parallel |/О 


; ports. Software in TANBUG V2.3 
as D esse eae enables you to plug in and use a 


Full ASCII Keyboard Centronics type printer. The two V.I.A.s 
MPS 2 Full system also Contain counter timers that can 
power supply be used for a variety of applications 
Mini — motherboard enhanced by the use of the integral 
Microtan is available handshake facilities. 

ready-built or as a kit. Serial ИО 

We recommend that Also on the expanded board is a serial 
you should have some IO port that can be used to interface 
soldering experience RS232 or 20Ma loop terminals or 


before attempting the VDU's, again all controlled by TANBUG 
Microtan Kit, although V2.3. 

if you do run into 

problems you can 

make use of our "Get 


you Going" service ge | 
computer for you. Step by step with (Elephone Tor details). Baier ite 
TANE 


the computer system designed for а қ 
tomorrow.... * 7K Static Ram ЇЇ ШШ i 
6502 Microprocessor * 10K Microsoft Basic : i 


Probably the most popular CPU | : ali 
(central processing unit) for personal 2 За Parallel па nes Forehill vor Ad 
computers, having a powerful 1 Serial VO port Cambs. CB7 AAE. 
instruction set and architecture. * XBUG 
2K Monitor TANBUG * Cassette Interface = 
The built-in ‘mind’ of the machine, ротар аа a Tyas ео 
TANBUG controls all system functions The first step іп expanding your | то TANGERINE COMPUTER SYSTEMS LTD... | 
and gives comprehensive machine- system. Tanex provides the extra | PLEASE SEND ME: | 
code facilities. Functions include:- set facilities necessary for the serious | CIMICROTAN 65, READY BUILT £82.35 inci. VAT and P&P. | 
and clear breakpoints, single step programmer. Memory expansion: | LIMICROTAN 65 KIT £80.85 incl. VAT and P&P. | 
through program, execute program, Tanex has provisions for up to 7K of | L ITANEX (MIN CONFIG) KIT £50.95 incl. VAT and P&P. 
copy block of memory, modify memory static RAM and up to 14K of EPROM LITANEX (MIN CONFIG) ASSEMBLED £62.45 incl. VAT and P&P. | 
locations and much more. using 2716 or 2732 chips. | COEXPANDED TANEX KIT £104.66 incl. VAT and PBP. | 
Intelligent keyboard socket XBUG and BASIC | CJEXPANDED TANEX ASSEMBLED £116.16 ind. VAT and P&P. | 
For absolute beginners we can supply — XBUG is a 2K extension to TANBUG | LJPLEASE SEND ME THE NEXT SIX ISSUES OF TANSOFT GAZETTE) 
an easy to use 20-way Hex keypad; for that contains a mnemonic assembler | АТТЫ. | 
the more experienced user there is a and disassembler and cassette | enclose my cheque for Ё.. en). 
full typewriter style ASCII keyboard. firmware running at 300 Baud CUTS, | or debit my a | 
Either way, Microtan will work out standard or high speed, 2400 Baud | AM Een ral 
exactly which type you are using and Tangerine standard with 6 character | Signat кр | 
act appropriately. filenames. Tangerine have taken out a [um ITI [eredi SENE 23 
Chunky Graphics Options full O.E.M. licence for Microsoft BASIC, үт NUNT TERNI EN 
For drawing simple lines and graphs, the microcomputer industry standard, | es Lene prse 55 
or for animated games, Chunky this is a full feature implementation E he Le Cage S MM. 2 
Graphics is a low cost answer. This set with interrupt and machine code |5 | (Block capitals please) ҮС | 
of chips plug into the Microtan board handling, and a superb program editor. L-———————————-———-—-—-—-———— 


4 YOUR COMPUTER, APRIL 1982 


= — _ ра. 


SS 


— -t 


We are only 30 minutes from 
CENTRAL LONDON 


and only a few minutes from % 


9 S 
Your Postbox C 55, 
Why not try our new Mail Order Service? %, 67 9; 


Assembled from For details of availability 
£155.25 Phone 0708-60725 
(While stocks last) 


WE ARE DEALERS FOR 
ACORNSOFT, ADVENTURE 
INTERNATIONAL, ATARI, 
AUDIOGENIC, AVALON HILL, 
BUG BYTE, COMMODORE, 
PROGRAM POWER & ТНОНМ/ 
EMI SOFTWARE. 


Ugo ar... 


VIC-20 АТАН! 400 & 800 


£199.99 From £299.95 & £599.95 


STOP PRESS: NOW IN STOCK 
THE BBC PUBLICATION “THE COMPUTER BOOK" £6.75 


All prices include V.A.T. Add £3.00 P&P per order 
For further information send large S.A. E. 


Computers Jor Al 
72 North Street Romford, Essex. Tel: 0708 752862 
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 itfshereat last! 


Disc pack for the atom 


Upgrade your atom with our 
| new low cost disc pack 
only £299 pivs var 


= 40 — track single-sided 54" disc drive 
— power supply-to run both the disc pack 
and a fully expanded Atom 

— disc controller card with 4K DOS ROM 
— 3k bytes of static RAM 

— Bá-way Euroconnector plug and cable 
— ІШІ operating instructions and manual 


The disc controller is based оп the Intel 8271 chip. This highly itelligent 
device minimise: the amount of control software and memory 
requirement and so allows phenomenal high speed operation. Bath soft 
and hardware has been vigorously tested and proved very, very reliable. 
You will need an Atom with bus buffers and indirect edge connectors. 
The mail order price is £350 including V.AT post, packing and insurance, 
the price at your Atom dealer £345. 
| If you do not have a dealer near you just write to us at the address below, 
| or credit card holders can ring Cambridge (0223) 245200 and order directly. 


Acorn Computers Ltd., 
| "CORN Fulbourne Road, 
MPUTER Cherry Hinton, CAMBRIDGE 


The disk operating system (DOS) decodes the following commands used to control the storage of files on disk:— 


* CAT catalogue files on disk “LOAD load image of memory contents as file “SAVE save image of memory 
contents as file * DELETE delete file from disk * SPOOL store all printer characters on disk 


* EXEC read characters from disk as if from keyboard 


The DOS also replaces the cassette operating system vectors as used by BASIC to allow the use of the 


following commands in Atom BASIC:— 


LOAD load BASIC program from disk SAVE save BASIC program to disk FOUT open file for output 


FIN open file for input SHUT close file EXT 
PUT put number to file BPUT put byte to file 
BGET  getbyte from file SGET get string from file 


find extent of file PRT find value of pointer into file 
put string to file GET get number from file 


These commands provide full random access of up to 5 disk files simultaneously. 


| Brand new colour board 
NOW YOUR LIFE CAN 
BE MORE COLOURFUL! 


The board fits inside the Atom and generates colour | 


output suitable for all makes of monitors and TV's. 
Two colour palettes can be achieved 
Red, Yellow, Green, Blue and White, Cyan, 
Magenta, Orange. In text modes this provides 
green on blue or orange on black displays. 
Three outputs are provided:— 
— Red, Green, Blue drives at TTL levels with a 
composite sync, the polarity of which may be 


link selected. 
— A 1v composite video in monochrome only. 


— A PAL encoded signal on Channel 36 suitable 
for feeding into the aerial socket on a domestic 
television. 


You can fit the board yourself using a fine 
soldering iron or your dealer will fit it for you. 
The board can be used in a minimum Atom with 
the exisiting power supply, or if used in a maxi- 
mum Atom a 5У exernally regulated supply will 


be necessary.  : | 
Available from all Acorn Dealers or direct from 


Acorn at £45.24 inc VAT and prp. Credit card 
holders can ring (0223) 245200 and place their 
orders direct. 


А Acorn Computers 


СОЕ Fulbourne Road, 
PUTER Cherry Hinton, Cambridge 
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[UseYourAtomfor- 


- ——  Estimating -.«« 
ec ting -... Writing ” Erasing = 
Baber al Prol лайла ... Recalculating .--- ©! 
Scheduling -7 aa] Path Analysis..-- 1 
Bet Ie Critica үү є39.10 inc. VA 
ith Al 


What is it? . ; 
Atomcalc is supplied as a plug-in 4k ROM with an all-purpose 
planning and modelling program. It is so easy to use - if you can изе 


| a calculator you can use Atomcalc. No programming skill needed. 
| The ROM creates an enormous grid of columns and rows like a ledger. 


All you do is to enter the headings and formula once and Atomcalc 
does the rest, Supplied with a very detailed 30pp user handbook. 
What will it do? 

Atomcalc can cope with anything from a household budget to 
company accounts, You set up a series of automatic calculating | 
functions like totalling or percentages. Then fill in the columns with 


| your figures and the program produces the answers. |f you want to 


change one figure in the calculation it immediately changes the 
relationship of all the other figures involved. So, for example, you 

can see what effect on profit a 5% increase in sales might have or 8 

10% increase in production, or a 396 drop in transport. 

And do not forget you can print them out on an optional printer or 
store them on tape. 

How Can | Buy One? 

Go to your Atom Dealer, or if there are none in your area just send а | 
cheque for £39.10(incl. VAT and P & P) to the address below. Credit | 
Card holders can ring Cambridge (0223) 316039 and order direct. 


Dept. 1-6 Acornsoft Ltd, 4a Market Hill, CAMBRIDGE. 


ACORNSSFT 


ACORN 
PUTER 


ACORN DEALERS 


COM 


ACORNSSFT 


For all the latest Atom hardware 


Personal Computers 
20 Wellington Square 
AYR 


(0292) 285082 


Gamer 

24 Gloucester Road 
BRIGHTON 

(0273) 698424 


Computer Shack 
14 Pittville Street 
CHELTENHAM 
(0242) 584343 


Cardigan Electronics 
Chancery Lane 
CARDIGAN 

(0239) 614483 


H.C.C.5. 

541 Durham Road 
Low Fell 
GATESHEAD 
(0632) 821924 


The Centre of Sound 
120 Notting Hill Gate 
LONDON №11 
(01-727) 0511 


Arden Personal Computers 
166 Park Road 
PETERBOROUGH 

(0733) 47767 


3D Computers 

230 Tolworth Rise South 
SURBITON , 

(01-337) 4317 


and software 
contact the dealers below 


Broadway Electronics Ltd 
The Broadway 

BEDFORD 

(0234) 213639 


Cambridge Computer Store 
1 Emmanuel Street 
CAMBRIDGE 

(0223) 65334 


Vixon Computer Systems 
49 Grimsby Road 
CLEETHORPES 

(0472) 58561 


Microage 
135 Hale Lane 
EDGWARE 
(01-959) 7119 


P.J. Equipments Ltd 
3 Bridge Street 
GUILDFORD 

(0483) 504801 


Euro-Calc 

55/56 High Holborn 
LONDON WC] 
(01-405) 3113 


R.D.S. Electrical 
(Portsmouth) Ltd 
157/161 Kingston Road 
PORTSMOUTH 
(0705) 812478 


Computer Plus 
47 Queens Road 
WATFORD 
(0823) 33927 


Microcentre Ltd 
Commercial House 
19 Station Road 
BOGNOR REGIS 
(0243) 82779/ 828108 


M.D. Wright Data 
Services Ltd 

13 Vernon Place 

CANTERBURY 

(0227) 69080 


Datron Micro Centre 
Duckworth Square 
DERBY 

(0332) 380085 


Silicon Centre 

21 Comely Bank Road 
EDINBURGH 
(031-332) 5277 


D A Computers 
184 London Road 
LEICESTER 
(0533) 549407 


N.S.C. Computing Shops 


29 Hanging Ditch 
MANCHESTER 
(061-832) 2269 


Computers For All 


Romford Computer Shop 


72 North Street 
ROMFORD 
(0708) 752852 


Datex Micros 
193 Tarring Road 
WORTHING 
(0903) 39290 


Eltec Services Ltd 
231 Manningham Lane 
BRADFORD 

(0274) 491372 


Cardiff Micro Centre 
46 Charles Street 
CARDIFF 

(0222) 373072 


Lendac Data Systems 
Ltd 

Dawson Street 
DUBLIN : 

(0001) 372052 


Northern Computers 
Churchfield Road 
Frodsham 

Мг WARRINGTON 
(0928) 35110 


Group 70 

208 Maybank Road 
South Woodford 
LONDON E18 
(01-505) 7724 


Q-Tek Systems Ltd 
2 Daltry Close 

Old Town 
STEVENAGE 

(0438) 65385 


Datron Micro Centre 
2 Abbydale 
SHEFFIELD 

(0742) 585490 
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SILVERS ORF === 


Se eae —— 


pere sonal computer software 


— sss 


ZX81/ 16K SOFTWARE 


“STARTREK” 


16K STARTREK: Exciting space adventure game 
including klingons starbases, phasors, 8х8 galaxy, 
4-levels of play, long and short range scanners, etc. 


“3D-MYSTERY MAZE” 


16K 3D MYSTERY MAZE: Amazing three dimensional 
maze. Walk through the maze in 3-dimensions, ultra- 
fast machine code display, hundreds of different mazes. 


"SUPER-WUMPUS" 
16K SUPER-WUMPUS: Can you hunt and catch the 


mysterious wumpus in his underground labyrinth? 
Intriguing underground adventure. 


“GRAPHIC GOLF" 


16K GRAPHIC GOLF: Test your golfing skills on 
SILVERSOFT'S 18-hole golf course. Many hazards 
including lakes, trees, streams, rough, etc. 


"GAMES PACK 1" 


"ZOMBIES" 


Cn you escape from the man-eating zombies by leading 
them into the pits? 


VIC 20 SOFTWARE COMING SOON! 


Cheques/POs payable to "SILVERSOFT'. 


16K GAMES PACK 1: Fantastic value for money, мате 
nearly БОҚ of programs on one cassette. Five games 
including "Real Time Graphic" Lunar Lander, Starwars, Kaire с. ce Z TN ERR OR 


Hammurabi, Minefield, Mastermind. 


Prices: £4.95 each cassette; £8.95 any two. ЕНИ 
CVG 4/82 
Programs wanted, excellent royalties. 


See us at Stand V20 
Computer Fair 


—- SILVERSOFT (Dept. CVG) 


40 Empress Avenue, Ilford, Essex. 
Tel: 01-518 0877 


ICRO-8 0 UK Subscription Dept. 
24 Woodhill Park Pembury Tunbridge Wells Kent TN2 4NW 


GET THIS free software offer when you subscribe to MICRO-80 — The specialist magazine for 
TRS-80 and VIDEO GENIE. 

LOOK AT the programs you get FREE when you subscribe . 

ж Level | in Level Il — Convert your Level Il TRS-80 to operate as a Level | machine. Opens a whole 
new library of software for your use. 

ж Copier — Copies Level ІІ System tapes, irrespective of where they load in memory. Copes with 
multiple ORG programs. 

ж 280 MON — A low memory, machine language monitor which enables you to insert OP codes, 
edit memory, punch system tapes etc. 

x Improved Household Accounts — Powerful enough to be used by a small business. 

x 80 Composer — A music generating program which enables you to play music via your cassette 
cord. 

* Plus Two Games — Poker and Cube (a version of the Rubiks cube for Disk users] 

and don't forget MICRO-80 is now available in monthly cassette edition as well — all the published 
programs each month (2381 to load оп cassette. 


Please enrol me As an annual subscription and send me my FREE cassette program. | enclose 
£16.00 O (magazine only) or £43.60 L (magazine and cassette edition). 

(enclose your cheque/P.O. made payable to MICRO-80 and send to the above address) 
Software offer, and cassette edition prices applies to U.K. residents only. Overseas subscription rates 
on application. 


Name... 
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SOFTWARE FOR THE VIC 20 


- 


PR SOFTWARE — dedicated to the finest value in 
software for the VIC — bring you PRCI: 


. War! Your artillery and defences, their 
tanks — a fight to the finish. 
Colour, sound and skill to break 
through that wall. 

VIC's big day. 


. Smashout 


. Blackjack 


. Logic Break the colour code before 
VIC breaks you! 
. Pick-up-game Match of the day? 


. Alarm clock Clock, chime, alarm, snooze. 


All programs run on the unexpanded VIC20 


PR SOFTWARE 


28 THE FAIRWAY, SOUTH RUISLIP, 
MIDDLESEX HA4 0RY 


MEMORIES 


2Х818 with а DIFFERENCE 


ANNOUNGH Wü THE ENG OF THE FLOPPY RAM FACK! les chee fins tina, 
all voo rem та Ta an Ta ñ Tull 5k pl iw owe! TRISTI IN EDS Sou j ZXBI 05 ES 
moma wath mare tapini personal edge), IS a screener, Екен нінен Tide 
shown thas Ue Тегі» commonest causes of ZXBT memory іі Taura are 

1 Lack al пенй an (ha connection to the pinnan post. 

2 inadequate regulated newer! эр 
Bash thete problems haee been overcome with cur ka pewar, inpemolly fitting 
INCHEMENTAL and MAXI MEM nmenmornas 


INCREMENTAL 1.2 

The truly &xpandanle memocy үмітті that мап vou od a a price you can анга Goi 

places no газтлелну on your биге expansion. 

EASY TO FIT Thur uniquely desi read Band plugs srai құла їз ТЕКТЕ tugi ing 
mictoprocmaon (CPU) cocker on ZARI board (Seo page 1 102 of FRED manual] so. 
!ollowing КЕ instructions. сумен, you simply іреп uo the ЖШ case, unplug the 
CPU and megir inte rhe momay board, ien plug thé memory boand imo 180 
vacant CPU socket. Four addtional bolti fir through existing holes in ZX8T board 
tO gre hay іңранұлейлініңұ. Simple to follow instructions makes. chis. play ot 
шї land гелот. 

STRULY EXPANDABLE Expandable up t6 ТБК Бутаз m increments of 28 m p^r 
by plügping an anan ching — bur does no1 $1090 thes gl Plug and Ка qorehes 
allow running in conguricbon wah extemal memory add-ons — e. with Sinclau 
ЛЕК RAM pack то give up. to TK аг мумйн 32K ari AE packs 50 ge up to XBK 
and 55K [max bees] reseecrnely. Full inscriciions provided. - 

Ф(ҢТЯА LOW POWER — A full ТЕҚ takes Typically less poweer than екипа TK 
гейш НАМ Tabout dirak 

ECONOMICAL тотығады! 1,2 wirh one ЭК chip greng 3K el AAM cgs Galy 
£18.43 [plus 74.71 and you won t hane tò throes Yl Bye aun ҰН! Wen mora 


memory. 
@ MONEY BOCK GUARANTEE — Retin witha 14 days GT receipt secures Pul 
пашлі of bra 0! {ины 
Introducing the nme — 
МАХМЕМ 1.1 
The ZAI mociopenc жазо can address id moumen of Бақ 24 miray draczy. Mose 
khán this waki require (дш йа miek шагый атт ігі peegramig 16: Sw ach Burt 
diferent memory banks, SK of she БАК ig avaady takin шр by the Sinclair ROM 
Козел вітае the Opera na ЕЕ рори M ні Бас imtarpeaterh rhios сат ë 
maximum НАМ сарану of SSK | КЕК) The МАХІМЕМ 1.1 ананы thet upper 
limat in ome bound by uti fising 1 he vu zi huh density; albra-Icsvesposwer-mimaory. 
Boa d desin is similar and fitting identical tà the Incremental memory descnoad 
jore 


Orden and воин тос East London Robotics. Finlandia House, 14 Darvell 
Close, East Ham, London ЕБЕТ. Or call us on 01-471 233088. 


ORDER FORM 


Quantity “Irem Prog caer iem Total 
Incremental 1.2 Бөкей for max of SK 
Increcmental 1.2 secketed for max of 16% £11.56 
ik. CMDS 6116 memory chips 


Maximem 1.1 БЕК ттичгиҥү 


NOTE: Розгаре Бір for orders under EIS _ ; 
| enclose a chaqun postil ordir payata to East London Robotics fort 


"amas: = == 
Address: 


SPOCK: "Computer! Calculate the value of Pi to ten thousand decur al places 
COMPUTER: “Working...” 


CAN YOUR COMPUTER SPEAK? 


The WIDEBAND SPEAKERASY speech synthesiser adds voice 
response to any computer with a parallel port including PET, 
APPLE, expanded ATOM, HORIZON etc. 


for Only 569. улт 


У. UNLIMITED VOCABULARY 
%- EASY TO PROGRAM 
+ LOW MEMORY OVERHEAD 


> COMPLETE MANUAL WITH 
DICTIONARY, SRMPLE 

SOFTWARE AND TUTORIAL 
ON SPEECH PRODUCTION. 


Also includes gh flux speaker and power supply, all housed m high quality wood 
cabinet, with volume contra] and rear patch control 


Programmed with simple phonetic codes. Apart from the obvious applicauons of 
voice response in manufacturing, testing. bind terminals etc, tus product also 
teaches a great deal about linguistics and speech production. 


Әзітмаге is available m BASIC and Z-80 and 6500 assembly for direct input in 
PHONETIC SPELLING closely related to the ARPABET imermanonal phonenc alphabet. 


For your nearest dealer contact: 


UWAERBVAD PRODUCTS, CAMBRIDGE RD., 


ORWELL, ROYSTON, HERTS. TEL: 0223 208017 
A subsidiary of Sands-Whuiteley Research and Development 


NOW YOU 
CAN LEARN 
STATISTICS 
ON YOUR 
ZX81 (16K)! 


The first true computer-assisted learning programs for Statistics, 
on the 2X81 and sold on high-quality cassettes. 
Step-by-step learning method 
Ideal for use in schools, colleges, and for any ZX81 users 
interested in furthering their education. 
Now Available 

1. PROBABILITY THEORY — 3 COUNTING RULES. 

2. COUNTING AND THE PROBABILITY OF AN EVENT WITH 
DISTRIBUTION HISTOGRAMS. 

3. MEASURES OF CENTRAL TENDENCY, DEVIATION AND | 
VARIABILITY — MEAM, MEDIAN, MODE, STANDARD | 
DEVIATION ETC. 

4. CHI-SQUARE AND CONTINGENCY TABLES. 

5. FISHERS EXACT TEST. 


These are the first five in this series of over twenty tapes. 
CASSETTES ONLY £7 EACH (OR £33 FOR FIVE) 
INCLUDING FREE WORKBOOK:! 
ONLY AVAILABLE FROM: 
ALTIM TRADING LIMITED 
29 ENDELL STREET. COVENT GARDEN 
LONDON WC?H SBA 
Tel: 01-836 3309 


Personal Caters welcome (by enor empoirmtmenti 
ORDER NOW! Please allow up to 28 days for delivery. 
Please make cheques payable to: ALTIM aS 2% 2 


State number of tapels) required 

(at £7 each, or £33 for five) KES 
or send S.A.E. for further details of 

this series, to address above. 
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Ce en ee eS kum wik mü s 


4K GRAPHICS ROM 


x Im EE PAA T 
АГ PEARCE ER. 
aT" jl died ^+: + Н 


Some of the graphics now possible on the ZX81. 
See other page (4K Graphic ROM) 
y m See us at Stand V4 
tr 0 n { С © Computer Fair 


ZX 80/81 HARDWARE/SOFTWARE 


ZX KEYBOARD 


Now with repeat key and facilities to add numaric 
pad. The keyboard has all the 80/81 functions on 
the keys, and will greatly increase your pro- 
gramming speed. It is fitted with push type keys as 
in larger computers. 

The keyboard has been specially designed for the 
Sinclair computer and is supplied ready-built. It 
also has facilities for 3 extra buttons which could 
be used for on/off switch, reset, etc. £27.95. 


Numaric add on £10. АК GRAPHICS ROM 


The dK Graphic module is our latest ZX81 accessory. This module, unlike most other 
accessories fits neatly inside your computer under the keyboard. The module comes ready 
built, fully tested and complete with a 4K graphic ROM. This will give you 448 extra 
pre-programmed graphics, your normal graphic set contains 64. This means that you now 
have 512 graphics and with there inverse 1024. This now turns the 81 into a very powerful 
computer, with a graphic set rarely found on larger more expensive machines. In the ROM 
are lower case letters, bombs, bullets, rockets, tanks, a complete set of invaders graphics 
and that only accounts for about 50 of them, there are still about 400 left (that may give you 
an idea as to the scope of the new ROM). However, the module does not finish there; it 
also has a spare holder on the board which will accept a further AK of ROM/RAM. This holder is 
fitted with a 1K/2K RAM and can be used for user defineable graphics so you can create your own 
custom charactor sets. £29.95. 


16K RAM MEMORY 80/ 81 | 


Massive add-on memory for 80/81. £32.95. 

16K KIT-A-KIT VERSION 

of a 16K Ram. Full instructions included. All memory expansions plug into the user port at 
the rear of the computer. 16K RAM £42.95 16K KIT £32.95 

2K & 4K RAM 

Static Ram memory expansion for the 80/81. They both work with onboard Ram i.e. 4K plus 
onboard — 5K. This is the cheapest small memory expansion available anywhere. 2K RAM 
£14.95. 4K RAM £19.95. 

IO PORT 

Interface your computer with the real world, our IO port has holders to add up to 6K of RAM. £12.95. 


16K 81 SOFTWARE 


As seen at the ZX Microfair. 

DEFLEX This totally new and very addictive game, which was highly acclaimed at the 
Microfair, uses fast moving graphics to provide a challenge requiring not only quick 
reaction, but also clever thinking. One and two player versions on same cassette. £3.95 
3D/3D LABYRINTH You have all seen 3D Labyrinth games, but this goes one stage beyond; 
you must manoeuvre within a cubic maze and contend with corridors which may go 
left/right/up/down. Full size 3D graphical representation. £3.95. 

CENTIPEDE. This is the first implementation of the popular arcade game on any micro | 
anywhere. Never mind your invaders, etc., this is positively stunning, the speed at which this runs | 
makes ZX invaders look like a game of simple snap. £4.95. 
Graphic ROM Software Centipede. The graphic ROM version of our popular Centipede game. The 
only real version of Space Invaders on the ZX81. 


Г c 23 Sussex Road, Gorleston, 
Great Yarmouth, Norfolk. 
| ГО n L C S Telephone: Yarmouth (0493) 602453 
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SPACE FIGHTER 
(6K «3Kgr) ` 
Super High-speed “Defender” 


game. 5: types of intelligent aliens. | 


Repeating laser cannon, smart 


bombs, ‘hi-score; rankings, bonus | 


pts., 6 skill levels. Exciting 
sound etfects.- £8.95 | 


| ATOMSTORE (12k +) 


COWBOY SHOOT-OUT 


[12K] 

Full feature, two-player, arcade 
shooting game. Cactus plants, 
moving chuck wagons, animated 
cowboys. Superb graphics В 
sound. £6.95 


WARLORDS (12k) 
Another hi-speed arcade game with 
the medieval touch. Defend your 


Castle 8 destroy your opponent s. 


Play against computer or other 
player, Exciting graphics. £5.95 


CHESS 12k! 


MUNCHYMAN гек: `` 


Ошгип the munchers (ог puckmen!. | 


Eat your way to a high points score 
and confrontation with the SUPER- 


MUNCHERS!! £4.35 | 


| General purpose ‘database’ filing Ë printing pro- 
gram. User-defined fields. Variable field & record 
length. Highly economical. Use for names & ad- 
dresses, product lists, price list — any data file. File 
search, printing & saving options. 


Improved graphics, plays back or white, mid-game 
level changes, look ahead up to 8 moves, offen- 
sive, normal & defensive play. 10 sub-levels, casil- 
ing, “Еп passant’ by player. Rejects illegal moves. 
Take back moves & action replay with take-over. 


ё 


ASTROBIRDS (12k) 


NEW “version of this incredible 
GALAXIAN style game. Fantastic 
sound effects! Screaming missiles 


& swooping ‘bird-men. NOW| 


DOUBLE SPEED OPTION. The best 
game on the market. 


£8.85 


| INVADER FORCE (127K) 


Terrific version of “Space Invaders" 
4 types of invaders, mother ship, 
great sound, hi-score, 6 skill levels. 

£8.95 


LUNAR LANDER (12k) 


Superb version of this arcade game, 


Set up problem games. 


| 3D ASTEROIDS (вк + 2K qr) 


steer through the rolling, hurtling 
asteroids. Excellent real life 
graphics. £5.96 


MARTIANS (тк + мд! 


Use your force field to stop them 
landing. Beware the imposters. 


ONLY £3.35 


| CONSTELLATION 


(12K + FI. Pt) 

Turn your ATOM into a telescope. 
View the stars from any point in the 
NW. Hemisphere. 448 stars in 50 con- 
stellations instantly plotted against 
the night sky. Zoom in & out, raise 
& lower angle, rotate clockwise & 


£8.96 ` incl. long & short range scan, Needs quick reactions. £7.96 anti-clockwise. ` £5.96 
£8.95 


limited fuel supply: 


EXTRA MEMORY — Low power chips - 

as recommended by Acorn 2 x 21141 — £3.25 

WRITTEN ANY PROGRAMS? — WE PAY 20% ROYALTIES! 
*** SPECIAL OFFER — Deduct £1 per cassette 

when ordering 2 or more.*** 


PROGRAM POWER | 
5, Wensley Road, „А ЕГІ | 
Pp 


Please add 55p/order P & Р 
+ VAT @ 15% 


Send Sae for FULL CATALOGUE 


PROGRAMMER'S TOOL-BOX 
А packed 4K EPROM (fits Unity Socket) containing:- 


1200 BAUD CASSETTE OPERATING SYSTEM 
Visible Load and Save routine 


"ADVENTURE 


ALL THE EXCITEMENT, 


INTRIGUE AND FRUSTRATION 
OF А MAIN-FRAME ADVENTURE! 


CRAMMED INTO A 12K ATOM 


PLUS *TRACEIX) — controlled execution, line по. display 
* STEP — single step execution 
FIND any string. of chars. in program 
VAR list variables 
МАН — print variables | 
AUTO X,Y — automatic line numbering (any start, any step) | 
RENUMBER X, Y — any start, any step 
DELETE X to Y — any range to line nos 
(“МА chip required) HEX = Hex and ASCII Dump. 
IHEX — Hex Dump in Instruction format. 


PLUS Additional BASIC staternents 
READ, DATA & RESTORE 
KEY X — scans keyboard-input to variable 
INKEY $X — scans keyboard-input to string vanable 
IF... . THEN.. . ELSE 
WHILE ... - ENBVVHILE 
CURSOR X,Y — position cursor as required 
ON ERROR 
BEEF XY 


Explore the toriuous forests, dark caverns & castle dungeons. 
Beware the maze of twisting tunnels and the desert. wastelands. 
Qutwit the predators. Rescue the PRINCESS and carry off the 


Treasures. 


Great skill & ӨЕП arc АЗАН E 


to play this excellent game 
& vou may still never exhaust all the possibilities. By devisin 2 
methods of cor АЧА з messa bos ihe author has been able 
include many Features уу mien would otherwise be available only 
on much is ger computers. 


Start your Adventure now — £8.95 - 
TEEN uz £. RES DO DI — sound à note-any duration, any pitch 
Т La isa ua Es — zeroes all basic variables 
— close out sub-routire 


— Useful debugging instruction 


irom 


PROGRAM POWER 
5, Wensley Road, 
Leeds LS/ 21Х. 
Жер (Tel. 0532 6831861 


Sultable for any memory size. Greatly enhances the Atom's existing facilities. 
Real Value at £24.50 + VAT & 25p P&P 


5, Wensley Road, Leeds LS7 2LX 
Tel. (0532) 683186 


L TIT NT 


Send S.A.E. for details 
& full cataloque. 
(State Atom) 


12 YOUR COMPUTER, APRIL 1982 | 


COMPUTER USER AIDS 


** ANNOUNCE THEIR OWN UK101 DISK SYSTEM ** 


1. Double sided PCB. 2. Cables to and from UK101 and disc. 3. No soldering — ready built. 
4. Complete with DOS. 5. Simply add drive. 6. Absolutely NO extras required. 7. Includes PSU as well! 


At a price within the reach of everyone: only £143+ VAT (disc drive extra) 


* Orders are now being taken 

* RESERVE your system NOW! 

* Send NO CASH until advised 

* User group members have priority 
* Disc drives at discount rates 


SPECIAL OFFER 


Fantastic price reductions on ALL Epson and Microline Printers 


LOOK — EPSON MX80(T) — £329.00+ VAT 
EPSON MX80FT — £359.00+ VAT 


SOFTWARE FOR 
UK101 - ACORN 
ZX81 - VIC 

Send SAE for complete library 


With FREE paper with every unit — and discounts go right through the range. 
EVEN EPSON МХ100 — £529.00 + VAT 


See us at Stand 428 
Computer Fair 


| BARCLAYCARD AND ACCESS WELCOME 


14 CHARLTON ROAD, ROMFORD, ESSEX RM2 5BD. Tel: (0708) 64954 


JRS SOFTWARE 


19 WAYSIDE AVENUE, WORTHING, SUSSEX, BN13 3JU 
TELEPHONE WORTHING 65691 (Evenings and Weekends only) 


ЛЕК RAM PACK £35 (365-95) WHY PAY 
Fully built, tested and guaranteed MORE 


Black case 

Mo wobble’ problems — fully supported by £281 
Fully compatible with printer erc, etc. 

Full refund if not delighted 


| Flease alow 4-27 days for delveryl 


An ESSENTIAL addition to your ІК RAM ZX81 [or 2Х80 ЯК ROM) 


Iplease state which when ordering] 

К „Кү [written by PAUL HOLMES) 
Provides the following additional facilities: 
Line renumber — you state starting number and increment value, 
Search and replace — changes every occurence of a character as you require. 
Free space —tells you how many free bytes you have left 
SPECIAL GRAPHICS ROUTINES 
Hyper graphics mode — graphics never seen on а 2X81 before. 
Open — instantly sets up as many &mply prat lines as you require. [TK version only) 
Fill — used in conjunction with ОРЕМ fills your screen instantly with your 
spaecifiad character i 
Reversa — changes each character on your screen to its inverse video. 
TAPE ROUTINE — provides a system WAIT condition until a signal is received in 
the cassette ear jack. — many usas ! 
All these routines are written in machine code and together take up only 
I BYTES of your precious HAM - an incredible achievement! 
The price is incredible too! ONLY £3.96 (97.90) for cassette, including FULL 
instructions and example programs. 
ALSO available ТЕК version ONLY £4.95 (89.90) which includes all the above PLUS-- 


GOTQO's and GOSUB's included in line renumber. | 16к VERSION | 
Search for and list every line containing specified character 


CASSETTE vrolessienaliy recorded by SOUND NEWS STUDIOS | 


GAMES PACK- Baat this for value! . 5 x 16K PLUS 2 x IK EB 
3-D Battle [M/coda-1K] — Fast-moving space battle with continuous count-down ЕДЫ 
ef anergy units left: 
City Bomb (M/codae-1K] — Destroy the buildings and land your plane. Your twel 
has nearly gone ard you circle the city lower and ower. 
Warp Ware (Basle E M/coda-TeK) — Features realistic spacecraft moved by M coda for 
farewiGualy sold at Microfair with instant response: 


| Sweet Tooth for £4,595) 


Snake (Enmsic-18M] = А пати ol thought and skill. Pass through all the marked 

[previously sold a1 Microfaer squares without crossing or doubling back on your path, 

for £3.95] but watch out for the expanding black blab. 

балғын Tooth (Bade & M/coda-T6K) — М code routines used 10 move your tat Tacecraund the 
screen and gobbie the sweets. 

PLUS Бізіпіті and Black Нән [previously sold together for £4,35] 


2 DAY SHOW 
sRD ZX MICROFAIR 


CENTRAL HALL, WESTMINSTER, LONDON SW1 
Friday 30th April 1982 (12.30—8.30pm) 
Saturday Ist Мау 1982 (10.00—6.00pm) 


EVERYTHING FOR THE ZX80/ZX81 


@ The ZX MICROFAIR is à market-place which does for ZX products 
what your lacal market does for fruit and veg — it gives you good 
quality, wide selection and low prices in a friendly, informal 
atmosphere. 

© The show is run by other ZX users at low cost to you and to 
exhibitors, so you get bigger discounts and the chance to see the small 
supplier and prototypes as well as leading firms (Sinclair Research will 
be there]. 


V The ZX MICROFAIR is the only show EXCLUSIVELY for ZX products 
and services. You'll be amazed at the wide range — it's a real 
Aladdin's Cave of software, hardware, books, mags, educational and 
user groups and all for the Sinclair. 


THE BIGGEST SELECTION ANYWHERE 
@ Choose from hundreds of programs in BASIC and М/С — arcade 
games, chess/board games, Adventure, educational scientific, 
business, home finance and many NEVV programs. 


@ Thinking of hardware expansion? See them in action first. Selection of 
K/Bs, budget memory, 1/0, sound, colour, hi-res, graphics, speech, 
discs, printers and new products all within your price range. 


@ Bring and Buy Sale, Buffet and Showguide. 
È Nearest tube: St. James’ Park 


LOW PRICE ADMISSION: Adults-60p, Under 14-40p 
Under 10s (with mum or dad) Free (rhey'll answer technical queries) 
Advance tickets: (Friday only) Adults-E1, Children-50p 
{cheques payable to ZX MICROFAIR) available from: 
Organiser: Mike Johnston, 71 Park Lane, Tottenham, London N17 0HG 


[Apologies f you had ta wait to see the [ast show. 
That's why we've made it a two day show]. 


OVERSEAS CUSTOMERS Payment may be made іп Sterling (Money Order available at 
PLEASE MOTE your banki ог $U.S. [U S.A. eustemars only). 
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There's а fantastic choice of home computers on 
the market today. Each one brilliant in its own right. / 


Ë, But which one's right for you? 
The jungle stops here! At Microstore, we'll 


&j understand your requirements and advise you 
on the best model. 
From business or household management, to 
Е education ог entertainment, there's something for you 
Hundreds of items and accessories on display. 


: Come and see them before you buy 


MICROSTORE 


Е .327-KING’S ROAD- LONDON - SW3- 
-PHONE-01-352-9291- 
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WHITE ON WHITE 


s soon as I had bought my Vic- 
A 20, I started to hunt for software 
for it. The first book I found was 
Basi computer games by D АШ. 
To adapt them for the Vic, I had to 
give the screen sizes à good deal of 
thought — imagine what 24K Star 
Trek would be like with 22 columns 
— Біл I should not really have 
expected anything else. 

This left me still needing to find a 
book written for the Vic. On the 
shelf of my local computer shop 
Getting acquainted with your Vic-20, 
by Tim Hartnell, published by 
Interface, seemed to fit my require- 
ments perfectly. I gladly paid the 
£5.95 for this small paperback. How 
wrong I was — after entering just 
four programs, I realised the mistake 
I had made. 


First, there was Labyrinth: despite | 


correcting the mistakes according to 
the loose sheet supplied with the 
book, I still found other 
programming errors, not to mention 
the typing mistakes. When run, I 
obtained a ser of jumbled letters that 
ran from one syntax error to the 
next. I then entered the version of 
life. À very important semicolon was 
missing, causing the program to run 
off the screen. 

Still trying my best to come to 
terms with this book, I entered 
Space Raider. The stars and the 
spaceship were white — perfectly 
normal, except that the background 
was also white. Poke 36879,8 
rectified this oversight. 

By now, I had given up, but a 
friend of mune decided to enter 
draughts. There seemed to be 
terrible problems with his array. 
“However many times I checked the 
listings I could find no fault on my 
friend’s behalf. The problem seemed 


to be in lines 5110 and 5150 — the | 


formula was outside the specified 
range — even though I had changed 
the mistake given on the extra sheet 
In line 3150. 

In fairness, some of the advice 
offered by the book is reasonably 
good, although it occasionally has a 
flavour of the ZX-81 about it. For 
example, it mentions that you can 
use line numbers up to 9999. That 
may be true for the ZX-81, but for 


the Уіс-20 10000 15 perfectly 
acceptable. Mike Porter, 
Rudlow, 
Wilrshire. 


ROUGH RESPONSE 

read with real horror the state- 

ment made by Tim Hartnell in 
Response Frame in the February 
1982 edition under the heading 
ЖА-81 Problems: "Cleaning the 
contacts very gentüy with emery 
paper’. 

I would like to point out that you 
should never use emery paper on the 
printed-circuit board contacts as it 


can damage and wear away the | 


covering of gold. I have been in 


compurer engineering for some years 
and I have always cicaned the 
contacts with an ordinary ink or 
pencil rubber which must be grease 
free. 

The way to use it is to rub the 
rubber over the contacts very lightly 
and if the rubber is clean of grease 


and oil, the deposit left will fast blow | 


away. 


Јан Wallace, | 


Enfield Lock, 
Mirddferex. 


SINCLAIR'S SINS 


En y experience of the 2Х-81 
B supports B Taylor's letter in 
the February issue of Your 
Computer. From Tuly to November 
last year I received many assurances 
and five replacements for my first 


ZX-81. Ali these had the well-known | 


fault, 
SOR 0.25 = 1.3591409 
together with others, for example: 


SOR (0:5 * 128) 

SOR (0.25 * 256) = 435.7852 
SOR (0.125 * 512) 

1 1E-10 = 3 

1000 — 1Е-10 = 1024 


Since the distributing organisation 
was not able to find me a ZX-8l 
without these faults, I was informed 
that the ROM would be replaced. 
When I received the machine on 


December 23, after this repair, there | 
| was a different set of faults, for 


example: 
SOR 0.25 = 0.46901423 
SOR (0.5 * 128) = 7.5042276 
SOR (0.125 * 512) = 7.8525334 
SOR 4 = 1.8760569 
SOR 64 = 7.5042775 
I returned this ZX-81 оп 
December 31 with, as usual, full 


details of the faults. I have, ro date, | 


received no repair, replacement or 
explanation; І have been sent an 
acknowledgement. 

I hope D Adamson — see letter in 
the same issue — is пог being 
complacent and has checked his 
ZX-81 for arithmetic faults. I 
question whether the 2Х-81 is 
suitable for use in schools while these 
faulrs and others persist. 

H Hack, 
Henley on. Thames. 


INFALLIBLE ZX-81 


an Copestake in Your Letters, 

February 1982, opens with the 
statement "Computers do not makc 
mistakes? My ZX-81 does —". Не 
should not blame the computer for a 
program error. 

The various points he raises are 
explained when you realise that the 
compurer works in binary and not 
decimal, even when decimal is read 
in it has to be converted to the 
binary scale. Only numbers which 
are integral powers of 0.5, such as 
0.25 and 0.0625 will give a finite 
number of digits. All other numbers 
under unity correspond to recurring 
series. 


Thus, when such numbers are | 
a 4 


entered into the computer, they are 
rounded off to fit into the finite 


YOUR LETTERS 


space allocated to storing the 
number. The program must be 
written to take this fact into account. 
The computer may not round off the 
way that will give the right answer 
when converted back. 

lan Copestake must have 
experienced this in line 20 because 
he wanted the interval to cover the 
range 0 to 1. If, however, the 
program had asked this, line 30 
would have printed out up to 0.95 
because the rounding off meant the 
numbers involved were slightly 
higher than needed. 

However by increasing the range 
то a maximum of 1.01 as has been 
done in the program, the extra term 
of 1 is printed. If this had been done 
in lines 60 and 120 the first and third 
sets would have been completed. So 
that the evaluations match, you must 
ensure that the rounding off of the 
binary 15 done correctly. That can be 
done if a similar procedure 
modification 15 added ro line 200 Бу 
Writing 
Y = INT (10* + 0.01). 

With regard to the plot statement, 
which plots to the nearest integer, 
when a 0.5 is involved the nearest 
integer 15 equally likely to be up or 
down. So, the results obtained are 
quite consistent. If it is important to 
always round in one direction, the 


| program must include an instruction 
which will do this. 


C E Stephenson, 
Wimborne 
Dorser. 


RAM FEEDBACK 


W: reference to Stephen Adams 
recent review of ZX-81 
memory extension packs: our 32K 
RAM pack does run with the 
standard ZX-81 power-supply unit 
sold with the machine. Sales of 2,000 
of these expansion boards prove this. 
We are still selling 400 per month. 
Only 17 extra power-supply units, 
less than one per cent, demanded by 
customers. 

As for the poor quality of the edge 
connector, we have changed out 
supplier. From April, we will be 
housing our RAM packs in an 
injection-moulded plastic case, to 
match the Sinclair 2Х-81. The 
device will no longer suffer from 
‘wobbling’ problems. 


Audio Computers, | 


Southend-on-Sea, 


Essex. | 


B The ZX-81 power-pack was 
tried 


connector Audio's improve- 
ments may solve this. 
Audio's own installation notes 


read: “You might find you tend to | 
lose data after брт. This is — 


because the drop in the mains 
voltage in your area is too 
critical". 

Altering mains power packs is 
dangerous if you do not know 
what you are doing, so we did 


| inaccurate 


without success on the | 
Audio Ram pack reviewed. As all | 
the power is fed through the edge | 


not recommend this modifica- 
tion to those who did build the 
kit. 

Stephen Adams. 


CUBE CORRECTION 


he Cubemaster program from 
February Your Computer is the 
сезі software-listing I have yet seen 
for the ZX-81. Unfortunately, а 
couple of bugs crept in. 
Line 550 should read 
LET Сб = "HEWGYO" 
and in lines 4280, 4290, 4300 and 
4310 rhe space should be taken out 
five characters back from the edge of 
the listings, that 15 the LS, L5, US 
and US should be closed up in the 


four lines. Graham Mitchell, 
Bromborough, 
Wirral. 


SILENT RUNNING 


$ submitting the Silent 
Running program for the 
March publication I have 
discovered that the earlier ZX-81s 
had a faulty ROM which gave an 
value for .25 ** 2, 
Recently Sinclair has modified the 
КОМ to give the correct answer, but 
in doing so has moved some of the 
subroutines including the one іп my 
program for initialising the 
submarine's position CD 19 15. 

A book by Ian Logan claims that 
this routine is moved up the ROM 
by four bytes and now begins at 
151). So if anyone Пав had 
difficulty in running this program 
perhaps they would like to correct 


| the listing for their ZX-81 to read: 


16585 CD 1D 15 
3E 21 
CD 1D 15 5 A Nicholls, 
Kenyshant, 
Bristol. 


FEMINIST INPUT? 

hy is microcomputing a male 

preserve? There were 13 girls 
at Surrey's Reigate County in 1956 
doing A-level mathematics, and only 
nine boys ar the Grammar school. 
The very first person to go through 
our school in 1904, graduated with a 
mathematics degree 10 years later 
and taught it until she retired in 
1956. The applications of a micro 
for women are wide. 

] am no longer married, but in my 
experience most women handle the 
budget, fill in tex forms, rent and 
rate rebate forms; keep a stock of 
food, cleaning marerials, children's 
play materials — a list of stock which 
would make an office manager reel 
in disbelief. 

As soon as І can, I shall write 
programs, cover all these areas and 
some for my daughters to use for 
their needs. Perhaps in a few months 
I shall write an article entitled 
"Micros — a feminist input’. 

Carol Whiteside, 
Alfred Road, 
London. @ 
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Purpose-designed recorder aims 
to make light of loading 


THE ECE-8l 15 a cassette recorder 
designed specifically for micro- 
computers such as the Sinclair ZX- 
80/81. It is fitted with a long-life 
head suitable for TDK high-bias 
Super Avilyn cassette tapes. Output 
level 15 preset, eliminating the need 
for volume adjustment. A write- 
protect microswitch avoids data loss 


through accidental tape erasures. 

The controls include fast forward 
and rewind tape search. Supplied 
with mains lead, DIN connector and 
certification tape, the ECR-81 costs 
f47.50 including VAT from 
Monalith Electronics Co Ltd, 5 to 7 
Church Street, Crewkerne, 


somerset. Telephone 0460-74321. 


NEWS 


Monitor for Sinclair 


А vpu HOUSING designed specially 
for the ZX-81 has been introduced 
by Crofton Electronics Lid. The 
unit comprises a refurbished 9in. 
Motorola monitor complete with its 
own power supply, a full-size 
QWERTY keyboard and the 
housing itself. 

The keyboard incorporates a video 
amplifier which allows output to be 
fed directly to the video monitor. 
Two 3.5mm. jack sockets are 
provided for the connection of a tape 
recorder. 

А ZX-81, 16K RAM pack and 
power supply will all fit inside the 
housing. A mains terminal block 
enables customers то use their own 
power supplies to run the ZX-81. 

The housing costs £80 plus VAT 
with a used cathode-ray tube, or £90 
plus VAT with a new tube. Anyone 
wishing to buy the housing with a 
ZA-8B1 already installed will be 
charged an additional £7.50, and will 
have то partexchange his own 
ZX-8] and power supply. 


Your fingers will do the running 
at the computer Olympic games 


BRITAIN'S first Olympics to be simu- 
lated on computer takes place in 
conjunction with Apple '82 — the 
national Apple user convention — at 
the Fulcrum Centre, Slough, 
Berkshire, on June 5 and 6. The 10 
events feature the 100m., 400m., 
1500m., 100m. hurdles, long jump, 
shot put, high jump, discus, javelin 
and pole vault. Each competition 
will be projected on to a giant TV 
screen using graphics operated from 
the computer keyboard. 

Derek Meakin, chairman of the 
Apple Olympics organising 
committee, said: “We have chosen as 
the ultimate test of skill a multi- 
game program called Olympic 
Decathlon. It has been written by a 
computer genius, Timothy Smith, 
who has created vividly-animated 
graphics of athletes whose limb 
movements аге controlled by using 
either a microcomputer keyboard or 
the games paddles. 

“A good deal of skill is needed. In 
each event you interact with the 
animation in real rime, which means 
that every second counts. The 
current world record for the various 
events 15 fed into the computer and 
points are awarded depending on the 
time it takes to complete the course 
or the length of the "throw". 


Heats for the computer Olympics | | 
will be monitored by computer clubs | 


throughout the U.K. Information 


about the heats and the finals can be | 
obtained from Derek Meakin, | 


Europa House, 68 Chester Road, 
Hazel Grove, Stockport, Cheshire, 
SET SNY. Telephone 061-156 8383. 
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Crofton Electronics Ltd is based at 
35 Grosvenor Road, Twickenham, 
Middlesex, TW1 4AD. Telephone 
01-891 1923/1513. 


Tigress has 
triplets 


THE TIGRESS, а triple-processor 
microcomputer, 1s being released on 
to the British market by Tangerine. 
А disc version running CP/M should 
be available towards the end of the 
first quarter of 1982, together with a 
number of standard CP/M software 
packages. А non-disc version, 
costing between £600 and £800, will 
also be released shortly. 

A 7-80AÀ with 64K RAM runs a 
disc-operating system such as CP/M, 
with а 6809 chip handling I/O and a 
dedicated graphics processor. The 
graphics processor controls a display 
memory of 96K RAM which is 
completely programmable. 

The 6809 chip is loosely coupled 
to the 4-80A via a full-duplex eight- 
bit parallel port. Both the Z-80AÀ and 
6809 system buses are available for 
expansion and the 6809 is com- 
patible with Microtan peripheral 
boards. 

The Tigress will be sold by 
Tandata Marketing Lid, Forehill 
Works, Forehill, Ely, Cambridge- 
shire, CB7 4AE. Telephone 


| 0353-61161. 


| Floppy disc for 
Acorn Atom 


ACORN COMPUTER has launched a 
3.2910. mini-floppy disc unit for the 
Atom. Based on the Olivetti OPE 
FD-501 drive, the unit costs £345 
including VAT and gives 92K of 
storage on a 40-track single-sided 
disc. The disc controller uses an Intel 
5271 chip while the controller card 
has 4K DOS ROM апа 3K static 
RAM. 

More information 15 available from 
Acorn Computer Ltd, 4A Market 
Hill, Cambridge, CB2 3NJ. 
Telephone 0223-312772. 


ZX-81 booklet 


THE RAPID Reference Series booklet 
for the ZX-81 is designed to 


| complement the official manual. It 
| provides details of the ZX-81 


keyboard character positions, print 


| co-ordinates, string functions and 


graphics character set as well as 


| notes on editing and machine code. 


The Rapid Reference Series 
booklet for the Z:X-81 costs 55p — 


| postal order or cheque — from 


Softest, 10 Richmond Lane, Romsey, 
Hampshire, 505 8LA. 


. k 


The U-A7D interface card for the Apple I includes an eight-channel mgh- 
speed 12-bit analogue-to-digital converter, 16 digital 1/0 lines and four 
counter timers. The A/D output rs buffered and read into the computer 
via the contro! board as two eight-bit bytes. The contro! board provides 
eight input channels to the A/D and can alco accept 16 single-ended 
inputs. Comprehensive documentation and sample programs are 
included. Full details from U-Microcomputers Ltd, Winstanley Industrial 
Estate, Long Lane, Warrington, Cheshire, WA2 SPR. Telephone: 


0925-54117. 


Experts and 
beginners can 
benefit from 
summer school 


THE LONDON Computer Summer 
School is offering a series of weekly 
courses in microcomputing. 

The courses are offered at 
elementary, intermediate and 
advanced levels to cater for people 
with all levels of experience. The 
elementary course should enable the 
novice to write simple programs in 
Basic. It covers an introduction to 
computer programming, variables 
and storage, simple loops, flow- 
charting and an introduction to 
graphics. 

The intermediate course covers 
subroutines and functions, 
sequential file handling, matrix 
commands, sorting, graphics and 
debugging techniques. The 
advanced course includes Basic 
dialects, random-access files, 
structured programming techniques, 
introduction to assembler and 
machine-code programming and 
interfacing with the real world. 

Commodore's Vic-20 is used as the 
standard machine in the school, with 
one machine for every two students. 
Each class has 2 maximum of 16 
students and is taught by a qualified 
lecturer. Trained assistants are 
available to help students with 
practical work. 

Anyone over the age of 13 can 
attend the courses, which аге held at 
Middlesex Polytechnic's Trent Park 
site ш Barnet, Hertfordshire. А 
brochure describing the courses is 
available from Тһе London 
Compurer Summer School, 
Mortimer House, 37-1] Mortimer 
Street, London, WIN TR]. 
Telephone 01-886 4292. 


It's the name that counts with 
structured Comal-80 language 


MetTanic Сомлі-80, a powerful 
computer language from Denmark, 
is now available on the Multiboard 
System from Gemini Micro- 
computers Ltd. 

Comal-80 contains a full extended 
Basic and a number of structures 
found in Pascal which allow the user 
to define and handle any group of 
statements as one block. All 
subroutines are named and cach sub- 
routine call uses its name instead of 
an anonymous line number. User- 
defined functions can be given long 
names and may contain as many 
lines and parameters as required. 

Among other 
Comal-80 inlcudes free-format 
input, line-by-line syntax checking 
and run-time error messages to 
identify incorrect lines. In total, 
Comal-80 has more than 3,000 
characters of error messages 


More for school ZX-81s 


Avec SOFTWARE is marketing 12 
educational programs for the 16K 
ZX-Bl. Seven of the programs are 
part of AVC's Hangman series and 
cover British geography, biology and 


physics. Each of these programs has | 


50 words, phrases or expressions to 
guess and contains cryptic graphic 
or verbal clues. These programs are 
completely idiot-proof, claims AVC. 

Other AVC software includes 
three programs built around a 
rocket-launch game — the rocket 
takes off if all the questions are 


TIMEX IS TO manufacture and 
market Sinclair's range of micro- 
computers, peripherals and software 
throughout the 17.5. 

Under a new licensing agreement, 
Sinclair will receive royalties on all 
sales of its personal computer 
products in the States. The 
agreement also covers future 
developments of Sinclair micro- 
computers, both by Sinclair and 
Timex, and the use of Sinclair's own 
version of Basic. 

Sinclair's own U.s. subsidiary will 
continue to sell the 24-81 by mail 
order until Timex sales reach an 
agreed level. From that point, the 
Sinclair subsidiary will concentrate 
on marketing Sinclair's new flat- 
screen TV, which should be on the 
market by the last quarter of 1982. 

This agreement between Sinclair 
and Timex extends a partnership 
which already exists in the U.K. 
Timex manufactures the ZX-81 at 
its plant in Dundee, Scotland, where 


| production 15 currently running at 


answered correctly. These count- 
down programs have three levels of 
difficulty and cover multiplication 
tables, English similes and physics 
exercises. 

In addition, AVC offers. Angle, 


| which provides practice with a large 


protractor, Graph, a sophisticated 
graph-plotting utility, and Madame 
ZX-81, a fortune-teller for Fund: 
raising events. 

More information from AVC 
Software, PO Box 415, Harborne, 


| Birmingham, B17 QHD. 


Software and hardware in U.S. 
sales and licence agreement 


60,000 units a month, two-thirds for 
| export. 

With worldwide sales of the ZX-81 
| breaking the 300,000 mark in 
January; and sales of the add-on 16K 
RAM pack and ZX printer both 
averaging 10,000 a month, Clive 


advantages, | 


contained in 150 error texts, but 
these can be deleted to leave the 
error codes and additional working 
memory. 

Metanic Comal-80 is available on 
tape or 5.25іп. disc for £100 plus 
VAT from any MicroValue dealer. 
Further details and a list of dealers 
can be obtained from Gemini Micro- 
computers Ltd, Oakfield Corner, 


sycamore Road, Amersham, 
Buckinghamshire. Telephone 
02403-28321. 


Courses linked 
to BBC project 


THE MICROCOMPUTER Advisory 
Centre is offering an introductory 
course in programming for 
beginners. Macro enthusiasts will be 
able то practice on a Pet, Apple, 
ВВС or CP/M machine for £2 an 
hour. The course will be linked with 
the BEC/NEC computer-literacy 
project. 

A trial course, including an intro 
ductory talk, costs £10 for four 


| hours’ computing. Two students 


sharing a microcomputer are offered 
twice the time. : 

The Microcomputer Advisory 
Centre, which was set up by the 
south Bank Polytechnic last year, 18 
based at Borough Road, London, 
SE1 ОАА. Course details are 
available from the manager Jack 
Flatau. Telephone 01-928 8989, 
extension 2468. 


Sinclair said that the new Timex 
agreement “‘maintained Sinclair's 
1981 pattern of rapid growth into 
1982". Sinclair also revealed that 
company turnover was running at 
£30 million a year, compared with 
last year's level of £4.65 million. 
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Seikosha introduce the GPLOOA. 
A wider and updated version of the 
highly successful GP80. Now able to 
take standard width paper, the 
amazingly compact GPLOOA offers 
big printer performance at a fraction 
of the cost. 

With a high quality output that 
includes full graphics capability, the 
Seikosha's proven reliability and 


P oni же 


a t r 


icropricedmicroprinter 


FEATURES INCLUDE: ure 
e 80 col. 30 ср. | 
e Dot Matrix unihammer action. 

e ACSII standard. 16 characters. 
e Full graphics. - 

e Upper and lower case. 

e Double width printing. 
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= The Seikosha GP100A 


Manufactured by the Seiko Company, Japan. 
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NE DEALER | 
УАТ ENQUIRIES 
| WELCOME | 
INTERFACING for most systems: 
e Standard: Centronics. 


e Options: RS232C, Serial TTL, 
20mA current loop. JEEE-488. 
Apple ll, 

Sharp (GPIOOD). 
DIMENSIONS: _ ; 
Depth — 9м” (234mm) 


variety of interfaces make the e Upto 10" paper width. —— Width — 1724” (420mm) 
GPLOOA the ideal choice for e Original + 2 copies. Tees 
hobbyists, educationalists and Tractor feed Height — 54" (136mm) 
businessmen. Full service supportis % 'àctorieeo _ OPTIONS: 
provided by DRG Business Machines Ф Self testing. ТЕТІ = "T 
nationwide distributor network. | | e Pinch feed. 

Birmingham: Microcomputers at Laskeys, (021) 6326303. Bradford: Eltec Services Ltd., 


BUSINESS 
MACHINES 
а таны 


(0274) 491371. Bristol: Microcomputers at Laskeys, (0272 ) 20421. Chester: Microcomputers 
at Laskeys, (0244) 317667. Edinburgh: Microcomputers at Laskeys, (031 ) 556291 á. 
Frodsham (nr Warrington): Northern Computers, (0928) 35110. Glasgow: Microcomputers 
at Laskeys, (041) 226 3349, Leicester: Kram Electronics, (0555 ) 275 56. Liverpool: 
Microcomputers at Laskeys, (051) 236 2828. London: Microcomputers at Laskeys (W1), 
(01)636 0845. London: CWP Ltd. (SW1),(01)828 3127. London: Chromasonic Electronics 
(N19), (01) 2639493. Manchester: Microcomputers at Laskeys, (061) 832 6087. Preston: 
Microcomputers at Laskeys, (0772 ) 59264. Sheffield: Microcomputers at Laskeys, 

(0742) 750971. Watford: Watford Electronics, (0923) 40588. 


DRG (UK) Lid, Reg No. 22419 England. (Peripherals & Supplies Division) | 
13/14 Lynx Crescent, Winterstoke Road, Weston-super-Mare, BS24 9DN. Tel: (0934) 416392. 


projects or programs you are developing. 


. Send for the Or 


ORPINGTON Computer Club has started an 
associate-membership scheme for micro- 


computer enthusiasts throughout the U.K. | 


The scheme, which costs £8 a year, allows 
members to receive the Kent club's newsletter 
and hardware and software reviews. Yet the 
scheme's most important benefit is that it 
allows asociate members to make use of the 
club's technical advisory service. 
Microcomputer users with both hardware 
and software problems can telephone Roger 
Pyatt, the club's secretary, seven days a week 
for advice. If Roger Pyatt cannot answer their 


queries directly, he will refer them to club 


members who specialise im such problems. 
Although the scheme only started in January 
this year, the club has already received 
enquiries from as far apart as Manchester and 
France. 


The enthusiasts 


The associate-membership scheme is | 


designed for microcomputer enthusiasts who 
are unable to attend the club’s weekly 
meetings. 

Orpington Computer Club meets every 
Friday at 7.45 pm in a small hall at Christ 
Church, Charterhouse Road, just off the 
Orpington by-pass in Kent. Meetings are 
organised on a bi-weekly schedule. In the first 
week, between 8.00 and 9.00pm, members 
have a choice between a beginners’ course in 
Basic and working on programs for the club’s 
software project. A practical session follows 
where the newcomers attempt to put into 
practice the lessons of the first session. For 
more advanced members there is a course on 
2-80 machine code: 

The second week also offers members a 
choice of activities. In the first session 
members can either watch or take part in 


COMPUTER CLUB 


Computer Club is here to encourage you to start your own local computer club or, if one already 
exists, to join it and become involved. Each month we will devote the page to new ideas from 
local clubs. We would like to hear of anything which has made a club a success, or of any 


pington 


micro brigade 


Brendon Gore finds out why a 
draughty church hall off the 
Orpington by-pass attracts 


| some of Britain's keenest 


hobbyists. 


hardware and software demonstrations, or 
they can work at their own hardware projects 
such as making keyboards or analogue control 
ports. 

After the refreshment break, there are either 
more demonstrations, further work on hard- 
ware projects or general discussions on pro- 


| graming and hardware tips. 


Local society news 


Hartlepool 


THE HARTLEPOOL Amateur Computer Club 
held its first meeting at the Welfare Hall for 
the Blind, Hartlepool, on February 26. The 
club is looking for new members and will 
welcome anyone who is interested in 
computers. Full details from the secrerary, 
David Jones, 11 McDonald Place, Hartlepool, 


Cleveland. Telephone (Hartlepool) 71020 or | 


66001 after 6.30pm. 


BBC Micro User Group 

BEEBUG, the recently formed independent 
user group for the BBC Micro, is launching its 
own newsletter in April. Devoted exclusively 
to the BBC Micro, the first issue will contain 
hardware and software tips, advice on upgrad- 
ing the basic model, program listings for three- 
dimensional noughts and crosses and 


Moonlander and an advice clinic to answer 
reader’s questions. Membership costs £4.50 
for six months or £8.50 for one year. For 
further details send a stamped, addressed 
envelope to Beebug, 35 St Julians Road, Sr 
Albans, Hertfordshire. 


Aylesbury ZX Computer Club 


THE AYLESBURY ZA Computer Club 15 
designed to help members make the most of 
their Sinclair computers. The club has a 
library of software, books and periodicals, and 
provides a forum for the exchange of ideas, 
programs and hardware. Guest speakers and 
informal "rteach-ins" cover a range of topics 
from machine code to members’ own four-line 


| programs. Membership costs £5 a year, or 


£2.50 for under-l7s and over-65s. More 
information from Ken Knight. Telephone 
0296 27446 during office hours. 


A monthly newsletter, compiled by chair- 
man Richard White, 1s distributed free to all 
members. Reports on some of the latest 
software and hardware are available for 25p, to 
cover postage and packaging. 

Norman Lambert, head of the club's soft- 
ware group, is putting together an index of 
software programs. 

The club's software reviews consist of a 
brief description of the program and how it 
works. The program's packaging, documenta- 
tion, loading, on-screen instructions, facilities, 
ease of use, programing technique and 
usefulness are assessed оп a scale from 0 to 10. 
Members are encouraged to write their own 
programs. 


BBC referral service 


Orpington Computer Club is also providing 
a referral service for the BBC Microcomputer. 
New and prospective owners of the BBC 
computers will be directed to the Orpington 
club. 

Most of the club's 40 ordinary members 
own ZX-80/8ls. Other machines owned by 
club members include a modified Nascom, a 
TRS-80 and a Superbrain. Richard White has 
a BBC Microcomputer on order. 

The club has established a close relationship 
with the local branch of WH Smith. Club 
members help out on Saturdays, demonstrat- 
ing the ZX-81 and answering technical 
questions. This benefits both parties, as It 
provides the staff at W H Smith with a back- 
up service and provides the club with a source 
for new members. 

The club was only formed in May, 1981, 
but its credentials are well established. The 
entertainments officer at Bognor Regis, West 
Sussex, has contacted the club, asking for 
advice on how to set up a computer club. 

Anyone wishing to join Orpington 
Computer Club, either as an ordinary or 
associate member, should write to the 
secretary, Roger Pyatt, 23 Arundel Drive, 
Orpington, Kent. 
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REVIEW 


VIC ADD-ONS 


Tim Hartnell tests an array of 
Commodore Vic add-ons which 
in many cases seem to be as 
remarkable for their high 
quality as for their high prices. 
THERE IS A bewildering variety of add-ons 
available for the Vic-20; from a motherboard 
to U.S. cassette-based software, from joysticks 
to light-pens. Overall, the standard is good, 
but most products are marked by one character- 


istic — a very high price. For example, a | 


cassette of two games — Code-maker and 
Code-breaker — imported from America 
retails for £14.95, and Commodore's — in my 
view very boring — fruit-machine program, 
Super Slot, sells for an incredible £19.95. 


For those who have never used a Vic, | 


connection is simplicity itself. The instruc- 
tions in the manual are clear, and I 
immediately obtained a steady picture, with 
good colour, on exactly the same channel 
tuning used for my ZX-81 and Atom. The first 
picture you see tells you how much free 


memory is available — slightly less than 4K | 


with the srandard machine. 


Additional cost 

The computer costs £189, with the 
Commodore cassette player an extra £45. The 
Vic-20 demands its own, special cassette 
player, which adds to the cost of the basic unit. 
On the positive side, however, the reliability 
of Load/Save using the dedicated recorder is as 
good as any І have seen, including the Arari, 
and much better than the ZX-81. My only 


complaint about the computer is the 


irritatingly short video lead. 

The Vic-20 dot-matrix printer produces a 
clear printout of programs. All colour 
commands and graphics are reproduced 
directly, which makes listings easy to read and 
re-enter. This tractor-feed printer offering 80 
characters per line, 30 characters per second, 
costs around £230, and while very noisy, 1s a 
robust, reliable unit. 

There are a variety of ways you can add 
memory to the Vic. Ar the bottom of the range 
is the 3K plug-in pack, which gives the user a 


total of 64K for £40.25 — an example of the | 


high prices. This memory board allows the 
Vic to move the Basic and begin at 1024 — 
0400 — as in the Pet, and makes possible the 
use of high-resolution in colour graphics. 

A 19K memory expansion is available for 
£198 which has 16K battery-protected so that 
it will store programs for up to a year after 
turning the computer off. It incorporates a 4K 
removable module whch has its own battery 
back-up circuit. There are many more 
memory options available in two device types: 


20 YOUR COMPUTER, APRIL 1982 


| NMOS for lower cost, and CMOS for lower | 


power drain. Each type is offered in three 
memory sizes with or without a switchable 3K 


RAM in the lower address space. The CMOS 
units cost £82 for 8K, £103 for 8K plus 3K, | 
£124 for 16K, £146 for 16K plus ЭК, £167 for 


24K, and £184 for 24K plus 3K. 

Currah Computer Components of 
Hartlepool has produced a 220M mini-digital 
recorder which you can use with the Vic-20. 


The 220M is a non-volatile data storage | 


system based on the Philips muni-digital 


cassette recorder. Ir is fully compatible with | 


6502-based micros, including the Vic. The 
machine features a read/write speed and data 


integrity comparable to discs at a fraction of | 


the cost, and you would probably find use for 
it if you needed a good deal of memory — up 


to 64K per side, in fact — where access time | 


was not critical. 

The unit makes use of 21 extra Basic 
commands — such as NF "name" for New 
File, and KF “name” for Kill File — to 
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control the functions of the tape. Although 
conventional tapes are not reknowned for high 
reliability, the Currah 220M, when I tested It, 
seemed to store data with 100 percent 
accuracy. Further information on the unit is 


available from Currah on 0429-72996. 


Easy to program 
The light-pen, which costs between £25 and 


| £30, works in the normal and high-resolution 


modes on the Vic, allowing interaction with 
the Vic without using the keyboard. It is 
relatively easy to program, and after a little 
practice, effortless in operation. You can use 
the touch-sensitive "enter" contacts to prevent 
putting information into the Vic via the pen by 
accident. 


At around £15 each, and resembling Tandy | 
units, the joysticks must be bought as a single, | 


tx 
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or as а pair. Two singles will not work as а 
pair unless modified. 

I extensively tested four Commodore games 
cartridges which — like the memory — plug in 
at the back of the Vic on the right-hand side. 
Due to some design quirk, the slot at the back 
is larger than the cartridge, which means that a 
considerable amount of manipulation of the 
cartridges is necessary-to fit them into place. 
Once that is done, there are no problems. 

All four cartridges tested had a screen-adjust 
feature when first booted up, so you could use 
the cursor keys to position the picture exactly 
where you wanted it. The cartridges are 
attractively packaged with coloured pictures 
and two or three pages of instruction each. 
Despite their high price of £19.95, many Vic 
owners are sure to find they are a good 
investment. 


= 
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Your task in Superlander is to set down 
successfully a very odd-looking spacecraft on 


the surface of a pock-marked planet. The | 


simplest site 1s worth two points, the one with 
the middle degree of difficulty five points, and 
there are 10 points if you manage to land in 
the most difficult spot. The gamc is good to 
play, as the response from the function keys is 
immediate. The key П is for maximum thrust, 
í2 for medium and f3 for low thrust; the А key 
moves lander to the right, and D moves the 
craft to the left. The reaction of the spacecraft 


gives a good simulation of a body moving in | 


space. It is extremely difficult to play. 
In a number of games, I managed to land 
only once without exploding, and even then it 


was just on the easiest site — my landing was | 


not good enough to gain bonus points. A 
frustrating game to play, and one in which you 
would probably lose interest once you had 
mastered it. 

As with the other programs, the sound 
effects seemed to have been added as an after- 


thought. The graphics on all the packs tested | 


were superb, but the sound generally consisted 
of one or two subroutines which were called 
endlessly during the game. 


Worst cartridge 
Super slot, a fruit machine with very good 
high-resolution graphics, was, in my opinion, 


the worst cartridge of all. You have no | 


influence whatsoever on the outcome of the 
game; there are no hold or nudge facilities; all 
you can do is enter C for coin for each 
direction you wish to be a pay-off, and then 
press P to start the game. Interestingly, this 
rame is the one which was demonstrated on 


the Vic seen in the first program on the BBC's 


Mane СОЛТ н, te rc aee " 


Computer Programme. Fortunately for 
Commodore, the game was not examuned 
closely, and the sound was turned off. 

In Alien, you fight off a number of little red 
beasties, who pursue you around a maze of 
green slabs. You have three minutes of each 
game in which to find and destroy all the 
aliens, which you do by burying them when 
they fall into holes you have cleverly dug. You 
have three lives, and the P, L. . and ; keys 
move you around the maze; the A digs holes 
and D fills them in. It is a good game to play, 


and one which I would have liked more time | 


to master. This and Superlander tie, in. my 
opinion, for equal second place of the four 
cartridges tested. 


High-score feature 


Avenger, — an almost standard Space 
Invaders — is far and away the best. Better- 
than-average use of sound enlivens a version of 
the pub favourite. The high-score feature 
encourages repeated plays, and as you spend 
longer with the program, you are rewarded by 
gradually improving your skill. 

There are three types of aliens, worth 10, 20 
and 30 points each, with the mothership 
appearing amid much bleeping on the loud- 
speaker once or twice a game. The mothership 
is worth a different number of points each 


time it is hit. You win a bonus laser base if you | 


manage to top 1,500 points. This game is а 
good one to play with the joystick. 

Arfon Micro produces the Vic Expansion 
Unit, which incorporates a new, more robust 
power supply, motherboard with seven 
cartridge sockets, and a 24V output for the 


Arfon Printer. The cassette port and disc port 
are still totally usable, as are the joysticks. The 
modulator is held neatly at the rear of the 
expansion board. 

All this is splendidly packaged in an 
aluminium shell which fits behind the Vic-20, 
allowing a monitor to sit on top of the unit. 
Arfon produces 3K, 8K and 16K RAM 
cartridges, as well as cartridges for music, 
speech and a clock. Total memory can be 
increased to nearly 30K with the Expansion 
Unit. 

For about £50, you can use this interface to 


enable your Vic to drive a Qume daisywheel or 


a paper-tape puncher. The interface contains a 
power unit which can double the Vic's ability 
to support add-ons. It also has an external 
socket to allow the supply voltages %5У, 
- 15V, —15V to be used for other devices such 
as the light-pen or printer. 


Low-cost interface 

For less than half the price of this unit, there is 
a low-cost, bi-directional RS-232 interface 
which is configured as a conventional pin-out to 
а 25-way D-type connector. 

The £40 ROM Switchboard plugs directly 
into the memory expansion port to allow you 
to call up to four ROMs. It is particularly 
useful with the Vic toolkit — a £30 chip which 
gives the Vic programmer access to a similar 
set of commands as provided by the Pet 
toolkit, including Append, Auto and 
Renumber. 

There is a whole range of additional Vic 


| products available, such as a £18 port adaptor 


cable, a user-port splitter, a £33 games port 
multiplexor, which connects to the games 
port of the Vic and multiplexes pot X and pot 
Y lines under software control to allow 
multiple joysticks to be used. The range of 
cassette tapes seem expensive at £14.95 each: 
Codebreaker/Codemaker; Seawolf/Trap/ 
Bounce-out and Monster Maze/Maths 
Hurdler. There are three books for the Vic 
owner: Nick Hampshire’s Vic Revealed, which 
costs £10; Learn Computer programming with 
the Commodore Vic, by LR Carter and E Huzan 
for £1.95 and my own Gerring Acquainted With 
Your Vic-20, £5.95. 


CONCLUSIONS 


Wl itis unfortunate that the prices of Vic 
add-ons and software seem higher, in | 
some instances, than similar products 
for other computers of a similar price 
range. This may well be due to the 
slightly smaller market that the Vic 
enjoys compared with other 
computers in its class. 

Ш The Vic is — apart from the broad 
graphics — ап exceptionally well- 
designed machine, which invites pro- 
gramming experimentation. 

Ш The value of the Vic is undoubtedly 
enhanced by the range of products 

now available for it. 

Ш The computer and additional 
products were provided for this 
review by Adda Computers Limited, 
The Vic Centre, 154 Victoria Road, 
Acton, London, W3. й 
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House of Gnomes 


AUVENTWARES 
UTILITIES = - 


RENUM Renumbering program 


DAMES PACKS ыы 1 2-2. £3.50 


Program Pack 3 (1K) | 

Program Раск А1000 еее вее канне £4.50 
Program Pack 5 : 
Program Pack 6 

Program Pack 7 . 


[] T - C n = Constellation.................. jam iu Men CERE £8.00 


r L) LI L Al | Г] 1 ñ L lee and testing 


CHESS 

747 

INVADERS 
GALAXIAN 
BREAKOUT 

PINBAL 

STAR TREK 
LABYRINTH 
BACKGAMMON 
LUNAR LANDER 
GOLF 
DISASSEMBLER 
TYPIST 

LAST RUN K 
2K PROGRAMS 1, 2 & 3 (each) 


FP = FLOATING POINT ROM NEEDED 
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В. B C. MICRO VIC 


SPACE ШААР нс sound real time. Probably the 


most sophisticated Trek type game available. 
Supplied on cassette together with a 16 page manual, command reference chart and 


function key labels. For model B BBC Micro — Price £11.50. 


BACKGAMMON AFETE poses Payne е 


instructions included. £8.00 


TH E B = ae On A new magazine devoted exclusively to users of the 
| | BBC Micro, containing tested programs, features 
on programming, hardware, etc., reviews and much 
more. At least three substantial programs in each 
issue, written by professional programmers. 
Published every two months starting in May. 
Annual subscription (6 issues) £7.50. 


VICMEN (For the unexpanded VIC) Е7.00 


ANOTHER VIC IN THE WALL (Breakout-unexpanded VIC) £7.00 
VICGAMMON (3K expansion) £7.00 


a ACCESS/BARCLAYCARD ORDERS ACCEPTED 
h ON 24—HOUR SERVICE ON 051 227 2642 


All prices inclusive. Dealer discounts available. 
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| ENCLOSE A CHEQUE/P.O. ЕОВН:............... нанне ененнен нени ените анн: 
OR, PLEASE DEBIT MY ACCESS/BARCLAYCARD МУМВЕН:...................4. САА 
SIGNATURE tc ааа енене кене еее еони еее cantare eas ees rrr еее аа sa ОЛЕ? 
BUG-BYTE, 100 THE ALBANY, OLD HALL STREET, LIVERPOOL L3 9UP 
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- 
eat 


microcomputer game. 
Although bought Adventures 
satisfy most appetites, many 
prefer to "grow their own"'. 
Graham Thomson provides 
budding Adventure authors 
with a complete Adventure kit 


for the ZX-81, enabling them to | 


populate the computer world 
with their own demons. 
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IN THE DECEMBER 1981 issue of Your Computer 
my article on ZX-81 strings attempted to show 
how programs can be made more flexible by 
using the functions Code and СНЕ to build 
lists and chains in a Dimensioned string. That 
article ended by saying that one example of the 
use to which I had put the techniques was a 
general-purpose Adventure program. Here is 
that program. 

All Adventure games have the same funda- 
mental structure. By means of one- or two- 
word instructions to the computer, the player 
moves from place to place in the Adventure 


scene — which may be a magic cave with a 
maze of passages and caverns, a haunted house 
with many rooms and corridors, or an ancient 
city with houses, alleys and winding streets. 

As you move from one place to another, the 
computer prints a description of the place you 
have reached, and the directions, north, south, 
east, west, top or down, that you can travel 
from there. At some of the places there are 
objects — treasure, keys and weapons. Some 
are useless; some score points if you can carry 
them back to a base; some are needed to pass 
obstructions placed in your path — locked 
doors and monsters, for example. 

Thus, to make a general-purpose Adventure 
program the minimum requirement is a 


program to which we can describe: 


B The places. 
B The links between places — north, south, 
east, west, up or down. 
Ш The objects and where they lie. 
The program must recognise key words 
and take the correct action. For 
example, north means move from the 
current place to wherever, if 
anywhere, we reach by travelling 
Inorth. “Get keys" mean pick up the 
keys and carry them. “Drop keys” 
means drop the keys at this place — if 
you are carrying them. 

The Adventure-writing kit should, 
therefore, include the facility to build a 


dictionary of words and associated line 
| numbers for the routines to process. 
These are the basic functions of the 


program, so let us look at the program itself 

which is in ZX-81 Basic. First, the main 
variables: 

OS(5000) is the string in which the descriptions 

of objects and places, and the list of words are 

built. Figure 1 shows the format of an entry 


describing a place. Figure 2 is the format for an 


abject entry and figure 3 for a word entry. 

05131) holds the two-byte binary indices 
which lead into 5% for the object entries. The 
index to object number O is 

256* CODEIOS(2*0)) + CODE O$(2*0+ 1) 

, So the first byte is unused and there is space 
for 15 objects. 

Р5(101) holds the two-byte binary indices 
which lead into S$ for the place entries. 
The index to place P is 
256" CODEIPSI2*P)) + CODE F$I2*P + 1) 
As with OS, the first byte is unused, so there 
is space for 50 places. 

F is the next free byte pointer іп S$. This 
is initialised to 3, because the first two bytes 
of S$ are reserved: 5511) is unused; 55121 is 
the number of the first object being 
k carried. 

S accumulates points scored for 
reaching given places or for carrying 
treasure back to base. 

Wiis the address — the index in 55 
of the first word entry, or head of chain. 

W2 is the index to the last ward entry, or the 
tail of the chain. 

P is the number of the current place. 

IP is the index into S$ of the current place 
entry. 

25, XŠ апа YŠ are used to input and process 
the commands. ZŠ is the full command, Xš the 
first word, YS the second word. 

O is an object number. 

IQ is the index to the object О. 

The main sections of the program are: 

10 to 530: initialisation. They control the 
definition of the game, and start 
the game. 


.— +— 


1000 to 1220: the main control for the game — 
they input and analyse the 
commands. 

the subroutine 
command analysis by finding the 
next space in the command. 

the subroutine to search the word 
chain for a match with X$ — it 
accepts the first four characters 
as a match — and then returns 
with L set to the line number for 
processing this word, or with L 
set to zero if the word is not in the 
list. Lines 1720 to 1751 vary the 
response to an invalid command. 
they handle the move from one 


1400 to 1440: 


1500 to 1751: 


2000 to 2240: 


place to another — the com- | 


mands north, south, east, west, 
up or down. 

these lines handle the Stop 
command which halts the game. 
handle the Save command which 
suspends the game. Note that line 
2340 is the entry for a Save during 
initial set-up of the game. 

handle the Help command. 
handle the Drop command. 
handle the Get command which 
picks up objects. 

handle the Score command. 
handle the List command which 
reminds you what you аге 
carrying. 

during the set-up of game, these 
lines handle definition of a word 
and the associated line number. 
during set-up, these lines handle 
definition of an object. 

during set-up, these lines handle 
definition of a place. 


2300 to 2330: 


2350 to 2430: 


2500 to 25-40: 
2800 to 2930: 
3000 to 3120: 


3200 to 3220: 
3300 to 3360: 


4000 to 4180: 


4500 to 4830: 
5000 to 5295: 


5300 to 5350 
and 

5500 to 5700: the subroutines for defining 
descriptions and scores for places 
and objects. 

set IP. 

set IO. 

the subroutine used by Drop and 
Get to move an object from the 
chain of objects being carried to 


5800 to 5820: 
5900 to 5920: 
6000 to 6170: 


DIM sSti5aün» 

28 DIM 04212 

зӣ DIM F$c1B12» 

4d LET S#¢1 TO zo-" ^" 
35 LET F-3 
155 LET 5=й 
GB LET Hl=S 
Sao LET HWz-35 
ги ELS 

rs PRIHT "F 


IS "F 


S24 GÜSUB eras 
1 IMPUT 22 


to assist in | 


the chain of objects at this place, 
Or vice versa. 

6500 to 6690: search the chain of objects being 
carried, or, at this place, for the 
one named in Y. 

6700 to 6780: print the long description for this 
place — P and IP. 

6800 to 6830: print the short description for this 
place. 

6900 to 7020: print the list of objects at this 
place, or being carried. 

To set up à new Adventure game draw à 
diagram of your network of places, allocating a 
number to each place. Use number 1 for the 
home base — the place to which treasure must 
be brought to gain points. This does not need 
to be the starting point for the game. 

Тһеп decide which objects are involved and 
where they are to be at the start of the game. If 
you want to introduce any special words, write 
the code to handle them — the line numbers 
after 7020 are available for this purpose. The 
code for each special word must finish with 
Return. If you need to Print any messages, 
remember to Scroll first. 

When you run the program, you will see a 
request asking what you want to do next — the 
options are: 

Ш Places: define places. 

E Objects: define objects. 

Ш Words: define words. 

Ш Go: start the game. 

Ш Save: save what you have so far to cassette. 

Select the Words option and define the 
following words and associared line numbers. 


Word Line to Goto 

N 2000 Morth 
3 2020 South 
E 2040 East 
W 2060 West 
LI 2080 Up 

D 2100 Down 
Get 2800 

List 3300 

Help 2500 

Look 6700 

Save 2350 

Stop 2300 


GOSUE 1440 
LET х3-/%<1 
EET [=k 

IF І>7 THEN 
IF 2301945" 
LET I=I+1 
paro 1188 
GOSUB 148068 
LET v$-22$:1 
GüSUR 1588 


18га 
1858 
1830 
1188 
1118 
il2u 
1138 
1146 
1158 
1 28H 


Gø FRIHT "WHAT NEST?" 1216 IF L28 THEH GOSUB L 
Эй PRINT "PLACES, OBJECTS. HORIS, GO. SAVE" i228 СОТО 1886 
ima INPUT Z$ 14@й LET К=Ї 
118 IF 2#="PLRCES" THEN GOSUB 58089 14180 IF Z#<K)=" " 
i28 IF Z$-"DBJECTS" THEN GÜSUE 4590 1428 LET К=К+1 
i138 IF Z2$="HORDS" THEN GOSUB 480ü i430 IF K£-z THEN GOTO 1418 
148 IF zf-"Gü" THEN GOTO S06 1438 RETURN ` 
145 IF Z#="SRVE" THEN GOSUE 2348 1500 LET I=H1 
i58 GOTO rh" 1510 LET J=LEH at 
зай PRINT “WHAT IS THE STARTING PLACE HO." i520 LET L-CODE 5#С1+4› 
218 IHPUT P 1538 IF L<>J THEN GOTO 1558 
S26 GOSUB S204 i540 IF s$c14+5 TQ 
1556 IF 


1616 SCROLL 1578 

1826 PRIHT z$ 1520 

lase BET 5s$—-" ^ 1528 GOTO 1528 
10948 LET vT$-" " 1665 

1058 IF 2£$-"" OR Z£$-" " THEN GOTO 1888 ires RETURN 
1466 LET Ізі 1714 LET L-8 
1865 LET 2=LEH 2$ ree 


TO K-15 


GOTO 1286 
" THEN GOTO 1148 


TO К—17 


154 OR 1<4 THEN GOTO 1578 

isEB IF S€c1+5 TO Iemo-x$£1 TO 4) THEN GOTO 1500 
LET І-25ӨЖСППЕ 501) + CODE 5%<1+1) 

IF 1-8 THEN GOTO 1718 


LET і-256ЖСППЕ 54С1%2) + CODE S$CIT22 


LET І-ІНТ (S#RND+1> 


ШТІ ЇЇ EP Pee 


Length of aptari Fear 
FE: bea Bl Bg Gecis 


besgi H Dri Tes F| lag dport 
ыу] dec 
Lingi ul vier] фарба 
| тыс pe gri Зо таған DOWN 
| Fuge теп qui 70 желім UP 
ЕТІГІН 


Рика yon gat 18 moving EASE 


Place т pet la pring SOUTH 


Binary bt, el Hat pist reached Бү moving МӨНІН, er pers 
i thanh l: aa тәнін БН cg 


Bgry 84. of panti lest Hr poing Sac bone [ret eas TERI 


Binary caes Wi вә. И ага іл pison wd HUE 


| 
белгү pa. ed st Euri ez? ГЫШ st ihi; рая 


тегү Wo «И райы Kram Deb em ama тыз pha rz тшн} 


Figure 1. 


Indicate the end of the list of words by 
entering 99, It is a good idea to select the Save 
option now so that you do not have to re-enter 
this fixed list of words for every game you 
define. After the Save, you can then reselect 
Words and continue defining any special 
words of your own. Note that you can make 
the game more friendly by including 
synonyms — say, both North and “№”. 

The order of entry of the words is the order 
of the search during command analysis, so put 
the most commonly-used ones first, as shown. 

Then select the Places option, and define 
your network. This option asks for the place 
number, a short description of the place, à 


long description, a score — which is the 
number of points gained for reaching this 
place — the number of points lost for 


returning to it, and the numbers of the places 
reached by going N,S,E,W,U or D. 
(continued on next раде! 


THEH БЕТПЕН 


1+4+1 2=Х+ THEN GOTO 1668 


(listing continued оп next page) | 
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[continued from previous page) 

The short description is one line only, and is 
limited to 21 characters. The long description 
is as many lines as you like — indicate the end 
of it, by entering End. For those directions 
which are invalid, enter zero as the place 
number you reach by going that way. 

It is a good idea to include Іп the long 
description an indication of which routes are 


‘Long’ description = one line only 


Binary length of long doseription 


Short descrigtion = ona word only. This |5 the werd by 
which the object is relaraneed іп BET ог DROP 


finery length of short description 


Binary no. of the next objget art ihe sane place 
(Zero marks the end o! ihe chain) 


Binary no. of paints sessed for getting this object 10 hase 


(listing continued from previous page! 

ігзй SCROLL 

ig4B GOTO 1740+2#%1 

1742 PRINT "WHAT?" 

174з RETUEH 

1744 РКІНТ "SORRY, 
17345 КЕТМЕН 

| i746 PRIHT "TRY ANOTHER WORD" 

1747 RETURH 

1748 PRINT "EH?" 

1743 БЕТПЕН 

| 1750 PRINT "WHAT DO YOU МЕНН?" 

1751 КЕТПЕН 

1959 REM МОЧЕ H.S,E, M: Ll, D 

2000 LET I-4 

2816 GOT 2118 

20298 LET 1=5 

юзи GOTO 211й 

2040 LET I=6 

z056 GOTO 2118 

2068 LET 1=7 

саға GOTO 2118 

| 2668 LET I-e 

2096 GOTO 2118 

2186 LET [=o 

-2118 LET IsCODE S$cIP+I> 

#126 SCROLL 

2130 IF I=ñ THEN GOTO 2228 
2125 REM INTERCEPT A 

2149 LET P=I 

2156 GUSUR 5890 


| 2178 LET S#iiP+S2=AF 
2138 Ir Н%=" " THEN GOTO 2218 
2185 LET S=S-CODE 5%(1РжЗ) 
2198 DÜSUE es 
2208 REM IHT. Ві 
22085 RETURH 
2218 GOSUE 6658 
2215 КЕТШЕН 
2220 REM INT. Бе 


| 2248 RETURN 
2380 SCROLL 


2328 STOP 

2338 GOTO 6760 
#346 LET M#="INIT" 
2358 SCR 


2378 SCROLL 
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places without a torch. Intercept points are 


I DON’T UNDERSTAHD THAT" 


I-z168 LET AS=CHRS “CODE 55%4ІРж2224%1) 


2316 PRINT "OK. USE CONT TO RESTART" 


2388 PRINT "START ТАРЕ; TYPE NEWLINE" 


accessible, When you have finished entering 
place, reply 0 to the “Place no.2” prompt. 
Now select the Objects option and define 
your objects. This option asks for the object 
number, a short description of one word only, 
a long description of one line of up to 32 
characters, the score for carrying it back to 
base, and the initial place number for the 


| object. When you have defined all the objects, 


enter Ü in reply to the “Object no.?” prompt. 

When you now select the Go option, the 
program asks for the starting place number, 
prints the description, and waits for a 
command. When you have completed all that, 
enter Save so that the program copies itself on 


| to the cassette. Whenever you reload your 


game, it will nor srart auromaticaly by 
printing the description of the starting 
location. 

As the game progresses, the long description 
is printed for the first time a place is reached. 
Thereafter, any return to the same place 
produces the short description. 

You may want to build further program 
code to trap certain actions. For example, 
dropping fragile objects, or moving into dark 


2338 INPUT A$ 
2460 SAVE A$ 


CLS 
2420 IF K$<>"INIT" THEN GOTO eres 


2436 БЕТПЕН 
2588 SCROLL 


2516 PRINT "ALL I CAH DO TO HELP IS REPRINT" 


2528 SCROLL 


2538 PRINT "THE DESCRIPTION OF THIS PLACE." 


2548 GOTO 62788 


2666 IF Yc" "ú THEH GOTO 2948 


2:818 SCROLL 


2520 PRINT "GET WHAT?" 


2830 RETURN 
2548 GOSUB 6528 


2550 IF 024 THEN GOTO 2690 


eobeH SCROLL 


z670 PRINT "I SEE НО "¿Y£ 


2558 RETURN 
29280 REM INT. С 
2595. GOSUE 6838 


2906 IF F=B THEN GOTO 2060 
2994 IF Р-і THEN LET S-S-GüDE 5$¢ 16> 


2916 SCROLL 
гага PRINT "Оқ" 
2938 RETLIEM 


agaa IF ¥$<>" " THEM GOTO 548 


35418 SCROLL 


3828 PRINT "DROP WHAT?” 


S638 БЕТПЕН 
3040 GOSUB esas 


S666 SCROLL 


sara PRINT "TOU HAVE NO "¿$ 


3050 КЕТМЕН 
3838 REM INT. D 
3895 GOSUB S888 


3186 IF k= THEN GOTO 3 
3118 IF P=1 THEN LET S= 


3126 GOTO 2518 
3208 SCROLL 


2238 PRINT "SORRY. YOU CAN“T GO THAT HAT” 3218 РЕІНТ 5 


3226 RETURN 


3360 LET O=CODE 5%с2; 


S310 SCROLL 


3328 IF O38 THEN GOTO 3358 
3336 PRINT "YOU ARENT CARRYING ANYTHING" 


3346 RETURN 


OLL 3350 PRINT “YOU HAYE :" 
2368 PRINT "SETUP THE ТАРЕ; TYPE NAME ТО USE" 3368 GOTO 6256 


4668 CLS 


3858 IF O>@ THEN GOTO 3898 


4605 FOR Ісі TO 18 


‘Length ef the ward 


2-byte binary line number to GOSUB to 


2-byte binary index 10 next word (Zero marks the end) 


indicated in the listing by Rem statements: 

2135 A — you are about to move from 
place number P to place number І. 

2200,2220 B1,B2 — you must intercept at both 
— you have just arrived at place 


number P. 
2890 C — you are about to Get object O. 
3090 D — you are about to Drop object O. 


In the cases of the "about to move, get or 
drop", if your additional code executes a 
Return, the action is cancelled. Otherwise 
your intercept code must end with a Goto on 
the line after the intercept. Activate your code 
by overwriting the Rem with a Goto. 

The program leaves you slightly more than 
4K on the 16K ZX-81 for your own code, or 
you could increase the sizes of S$, O$ and P$. 


& 
T 


ASH 
StCODE 57102 


4818 PRINT "HORD2"U; 2228 IF AS="END" THEN GOTO 5598 
4626 INPUT AF 22668 IF H£-"" THEN GOTO 5548 
4625 РЕІНТ A$ Jor GOSUB 5388 

46368 IF At="S9" THEN RETURN пей GOTO 55408 

ашпай IF Ag="" THEN GOTO 4aza 22980 PRINT "DO YOU НАНТ TO RETYPE ABOVE?" 
$056 IF Wi=@ THEN LET Hi-F 35688 INPUT At 

4668 IF W2=6 THEN GOTO 4690 618 IF A$¢i2="N" THEN GOTO Seda 
46/78 LET R=IHT Рг2562 36268 LET F=F1 

4656 LET S$<W2 TO М2%12-СНЕЖ Н+СНЕ% £F-256x*H» S636 GOTO 5500 
.4898 LET S$cF TO Е+›=" чю LET Sé¢F3=" " 

4166 LET A=LEN A$ 5658 LET FsF-*1 

4110 LET S£$CF-4O-CHRES A 3668 PRINT "SCORE?"; 

4126 LET S$cF+5 TO Е+4+Н)=В& serm INPUT ñ 

4iz3 FRIMT "LINE HO. TG GO тот"; 3688 FRIHT ñ 

4158 INPUT H 3638 LET S£€4G)-CHR£ A 

4135 FEIHT H Sroa RETURN 

4148 LET B=IHT (N2569) BB LET IPzP«z 

41958 LET S$iF*Z TO F+S3=CHRS Е+СНЕФ CH-256XB 2818 LET IP-2S556xCODE PtOIPO-CODE Р#С1Р+1› 
41568 LET W2=F „есй RETURN 

aiff LET F=F+5+A 33908 LET IOü-0xz 

4175 HEXT I 22918 LET IO-2S56*CODE ü$cIO0»-CODE ПЗ<ІП-і» 
4156 GOTO аййй o328 БЕТМЕН 

4508 CLS 2299 REM DROP 

4518 PRINT "OBJECT М0. 2"; capa LET I-1 

4320 INPUT 0 cala LET К=ІР 

4525 PRINT Ü 6626 GOTO 6856 

4530 IF 0<-15 THEN GOTO 4568 5029 REM GET 

4548 PRINT "TOO HIGH" 6636 LET I-IF 

4558 GOTO 4518 Suda LET Kz1 

4568 IF O¢=6 THEN RETURN 6850 LET AS=CHRS 0 

4565 LET Iü-F 6068 LET R-ü 

4578 LET G=F Saro LET Bf-s£tC0I-15 

4306 LET RsIHT 6/2565 SBSa IF Н#=Б% THEN GOTO 6138 
4590 LET 0%(2Ж0 TO 2*0+19=CHRS ASCHRS (G-256*n» SeSe IF B=" " THEN БЕТПЕН 

4500 LET F=F+2 löä LET J=2eConE Pf 

4768 GOSUB 5586 5118 LET IzzS6*CcODE Of Jo-CODE oft I+i3 
$718 LET SfCiG-12»-CHE£ G «2120 GOTO Бага 

drr PRIHT "1ST PLACE FOR IT?"; Біз LET SttcITi»-sS$CIO0-12 

47°38 IHFUT P 6l4M LET Sf$6IO15»-SfCETI» 

47°30 PRINT Р 6150 LET S#ck+1>=As 

4500 GOSUB S800 5160 LET R=1 

4514 LET s$¢29=CHRE 0 Sira RETUEH 

i228 GOSUE 6608 620A LET Ій-і 

4220 GOTO 4588 өзій GOTO 6538 

шин CLS 6528 LET ПІР 

5610 PRINT "PLACE MO.7"; 6538 LET O=CODE S£cIOH» 

S826 INPUT H £548 IF П-й THEN RETURN 

abies FEINT H S208 GOSUB 586 

2025 IF M«z58 THEN GOTO 538 5568 LET L=CODE Ss#¢cTo+25 
г 026 PRINT "TOO HIGH" Sara LET H$-S*cI0-3 TO Ігесеіо 
502г GOTO 5й1й 5258 IF L<>LEH Y$ THEN GOTO 6616 
S836 IF Н<-й THEN FETUFH 6256 IF H$z*€$ THEN RETLUEH 

3835 LET D=F 56808 GUTO 6538 

S636 LET Н-ІНТ 4б/2562 6616 IF ГЕН т%С4 THEN GOTO 6526 
S037 LET PEX2#N TO 2XH-102CHE£ ñ+CHR# (G-2556*B5 ee28 IF Н#61 TO 42-Ү%5(1 TO 35 THEN БЕТШЕН 
S448 LET F-F*18 Sob GOTO 6338 

SHSH GOSUB 55 55628 LET S=S+CODE БФ IF} 

Sira PRINT "LOSE ӘНІ?" огай SCROLL 

5180 INPUT A Orl PRINT “YOU ARE IH:" 

5198 LET S#¢G+33=CHRS A егей LET I-IF-CODE S#¿IP+183+11 

S206 LET 5%50-1 TD G425-" n ro LET L-CODE Sti? 

5220 LET At="HSEWUD" еу4й IF L-8 THEN GOTO cana 

5258 CLS roA SCROLL 

5240 PRINT "PLACES YOU GET Tor" ör PRINT S#¢I+1 TO Ін» 

3290 FOR Ісі TU Б бүг LET I-I-L-1 

3268 PRINT AFLI». бг GOTO r24 

era INPUT A och SCROLL 

эс/а PRINT A ecela PRINT "Ol ARE IH "; 

2288 LET $$0G*3tIO-CHR$ A осон LET L=CODE S£fcIP-160» 

|2298 NERT I 6636 PRINT S$¢cIP+11 TO IP*-18-4L» 

5295 GOTO 58068 6564 LET I0=IF 

S366 PRINT AF e216 LET O=CODE Sé¢1O+15 

3318 LET L-LEH АФ e326 IF ü-&8 THEN БЕТПЕН 

S328 LET S$XFO-CHE£$ L 6538 SCROLL 

3238 LET F=F+1+L 20940 PRINT "THERE IS HERE :" 
2240 LET S#cF-L TO F-13=Ae 6358 GOSUER 5588 

soul RETURH 63668 LET I-IO-34*CODE S#¢1I0+2> 
2088 PRINT "SHORT DESCRIPTION?" 6378 LET L=CODE S#¢13 

5518 IHFUT Af e256 SCROLL 
22515 LET Fi=F 6998 РЕІНТ S$¢I+1 TO I+L) 

Joza GOSUB 538048 габа LET O=CODE 5%510-15 

5534 FRINT "LONG?" rHia8 IF П=й THEN RETURH i 
2548 INPUT A$ rusa GOTO 6956 — 
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INTERVIEW 
МАККЕТІМО 


d 


As the Vic-20 hits the 
U.K. market in 
volume, Brendon Gore 
talks to John Baxter, 
Commodore's 
marketing manager. 
More than anyone, he 
will decide when we 
will be able to buy the 
new Vic-40 and 
Ultramax micros. 


MICROCOMPUTERS’ are a relatively 
new subject for John Baxter, 
Commodore’s U.K. marketing 
manager. He started work as a 
management trainee for IPC , the 
periodical publishers, in the 
magazines department. During his 
stint at IPC he looked after a range 
of publications including the Eagle 
of Dan Dare fame, New Musical 
Express, New Scientist and New 
Society. : 

John Baxter then moved on to an 
advertising agency, Chetwynd- 
Haddons, before joining Whitbread 
as group marketing manager for the 
soft drinks division. Yet despite 
spending seven years with 
Whitbread, handling everythings 
from Pepsi Cola to Е White's 
lemonade, he felt that he wanted 
more of a challenge. 


“Т had а wonderful job at 
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Whitbread and I have no complaints 
about the company at all, but in the 
end I didn’t find soft drinks exactly 
the most exciting market in the 
world", says Baxter. 

An approach to Commodore led to 
| an interview with Kit Spencer, 


Commodore's former general 
manager. The result was a switch 


from soft drinks to microcomputers. | 


"TI don't claim to have any 
significant computer awareness of 
compurer knowledge", says John 
Baxter. “I don't know how a chip 
works, I only know what it does. I’m 


| not a programmer by any means, 


I've only learnt a smattering of Basic 
since Гуе been here, but I joined 
Commodore because I wanted to get 
into this kind of high-technology 
development area". 

John Baxter's move to 
Commodore coincided with the 
company's plans for launching the 
Vic-20 on to the U.K. market. 
Unlike the Pet, the Vic-20 was aimed 
at the home and particularly the 
first-time user. It is still too early to 
judge its success, but the initial 
response has been encouraging. 

In some ways the market for home 
computers is comparable to that for 
video recorders, explains Baxter. 
Price is often a determining factor. 
"About 10 years ago, when video 
machines cost between £1,500 and 
£2,000, the only people who bought 
them were businessmen and indus- 


trialists. As video recorders became 
cheaper, a few more people began to 
buy them, but when the price hit 
about £500 the marker really took 
aff. 


“There is a certain price-break on 


most new, high-technology 


‘Digital recording 
means more 
accurate loading’ 


products, which 15 linked to demand, 
As soon as the price reaches that 
break-point, the product is trans- 
formed from a specialist article to a 
general consumer good, The same 
thing will apply to computers. 

“Sinclair has proved that if you 
can produce a product at a certain 
price, the market is there", says 
Baxter. "I understand from Sinclair 
that he tried his microcomputer at 
various prices and it didn’t sell, but 
when he reached about £70-£79 the 
market took off". 

The Sinclair ZX-81 1s an excellent 
way of entering the computing 
market", says Baxter. "But people 
quickly tire of its limitations. 
Research carried our by Commodore 
indicated that 73 percent of Sinclair 
owners had exhausted the possi 
bilities of their machines and were 


computers 


looking for something else", he 
claims. 

"Ye believe they are looking for 
colour, sound, high-resolution 
graphics and a proper keyboard. 


| They are looking for a umt which 


can be truly expanded, with floppy- 
disc drives and proper printers, 50 
they can do elementary word pro- 
cessing and simple business 
applications. I don't claim the Vic-20 
is a business micro because it is not, 
but it 15 capable of being expanded 
into a sophisticated machine". 

Commodore is currently involved 
with а TV company which 1s making 
a programme about the use of micro- 
computers in the home. The TV 
company selected 12 families at 
random and gave each of them a 
Vic-20. The programme, which will 
be shown nationally, is charting 
their progress. 

“Тһе interesting thing 15 that they 
have only had the computers for two 
weeks, but already eight of those 12 
families have asked us if they can 
buy the Vic-20s from us. 

"I really do believe that micro- 

will be the boom 
consumer electronics consumer good 
of the eighties. I can see, certainly by 
the end of the eighties, that virtually 
every home wil have a micro- 
computer. I don't think that is being 
optimistic, I think it is almost certain 
го happen”. 
. One of the problems faced by first- 
time users is that microcomputer 
manuals are often inaccurate and 
badly written. This is not a deterrent 
for the experienced programmer, but 
it can be very offputting for the 
beginner, acknowledges Baxter. 

“We have produced a manual for 
the Vic-20 which is aimed at the 
first-time user. The manual adopts a 
simple, show-and-tell approach, 
which is designed to explain what 


| you can do with the machine, how — 
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you can generate colours, sounds 
and, pictures. If anything, we have 
been criticised for making the 
manual too simple. 

"I won't deny there are some 
minor errors in the manual, but we 
are correcting them. We had 10 to 15 
people, who never used a computer 
before, go through the manual with 
us and point out the problems. 

“Опе of the obvious difficulties is 
that a computer needs to know the 
difference berween 0 and O and 
between 1 and I. This has to be 
explained because many people who 
see a program that says line 10 often 
use the © instead of the 0. Another 
problem is that some people don't 
know that upper and lower casc 


'By the end of the 
1980s, every 
home will have a 
micro’ 


refers to capital and поп-сариа! 
letters". 

Yet the Vic-20 manual is not 
designed to teach first-time users 
how to program. Instead, 
Commodore U.K. has produced a 
training package /Ял Інітайиспап to 
Basic: Part 1. The package consists 
of a 152-page book, two cassettes 


containing 17 programs and a stencil 
for writing flowcharts. The 
complete package costs £14.95. 

The training package is intended 
not only to teach people how to 
program, but also ro teach them 
good programming techniques, says 
Baxter. “Although it's wrong, many 
people write programs straight on to 
the screen and correct their mistakes 
as they go along. That is not the way 
to write a computer program. 

"An Introduction го Base Part I 
explains how to write a good 
program. It talks about subroutine 
specifications, parameters, input 
output and flowcharting”. 

Commodore has sold more than 
30,000 of the training packages, both 
in the U.K. and abroad. John Baxter 
is proud of the fact that no errors 
have been reported, so far: "In all we 
had abour 10 people checking, both 
for literals and programming errors, 
and we haven't found one mistake 
yet. There is bound to be one some 
where, but we actually typed in 
every single program once the proofs 
were done, so there are certainly no 
major errors. 

An Introduction to Baste Parr 1, 
which was written for Commodore 
by Professor Andrew Colin of 
Strathclyde University, is being 
followed by part 2 which will cover 
advanced Basic and machine-code 
programming. “Part 2 15 just being 
finalised”, says Baxter," and parts 3 
and 4 are both being worked on. 


“We expect to sell a large amount 
of Part 1, a significant amount of 
Part 2 and a much lower amount of 
Part 4. We don't really expect to sell 
much of Part 4, but we want to give 
people the opportunity to progress 
irom being absolute novices to being 


‘People quickly 
tire of the ZX-81's 
limitations’ 


able to write the most complicated 
machine code programs”. 

Commodore is also encouraging 
people to buy its own cassette 
recorder for saving and loading 
programs. “The trouble with using 
audio machines 15 that they vary а 
good deal", says Baxter. “If you are 
playing a music tape and the head 15 
slightly out of alignment it won't 
make much difference; but if you are 
trying to load a computer program it 
will have disastrous consequences. 

“You will sull be able to write and 
save your own programs on a 
recorder with a badly-positioned 
head, because the recorder will 
recognise its own wavelength, 
explains Baxter. But that recorder 
wont pick up a pre-recorded 
program with a normal wavelength. 
This can cause confusion. 


"People will say there 15 some- 
thing wrong with our cassette and 
send it back. We will check и and 
tell them there 15 nothing wrong 
with it, and suggest that perhaps 
there is something wrong with their 
recorder. 

"Our own cassette recorder is 
specially geared to the Vic-20 and 
should enable people to avoid most 
of these problems. In addition, we 
are giving away a cassette which 
contains six different programs with 
each recorder". 

In a bid to minimise saving and 
loading problems, Commodore is 


„using an innovatory method of 


recording its programs. “Іп the past, 
virtually everyone used audio 
recording equipment to record 
computer programs”, says Baxter. 
“But we are using a digital recording 
technique which is far more 
accurate. 

John Baxter acknowledges that 
this digital recording technique also 
boosts the chances of users success- 
fully loading Commodore cassette 
programs using their own recorders. 
But he warns that digital recording 
on its own will not solve all saving 
and loading problems: "There аге 
thousands of different cassette 
recorders and there is bound to be 
something funny about some of 
them which don’t like the computer 
programs". 

А few Commodore dealers, such as 
Stack Computers of Liverpool, 
supply interfaces to enable Vic-20 
users 10 connect their own recorders 
into their computers, reveals Baxter. 
“We have no objections to people 
doing that kind of thing, but if they 
do get into difficulties they must 
realise that its no longer our 
problem". 

Vic-20 software is just starting to 
take off, says Baxter. "It is only 
when computers get into people's 
homes that the software starts to 
flood in, and че only started 
shipping Vics in quantity in 
December. The software 15 coming 
in fast now, but it 15 always difficult 
to decide which ones to back. We do 
encourage other people to market as 
much software as they can. 

"We have five ROM games cart- 
ridges of our own which are out now 
and another 12 which are due to be 
launched over the next few weeks. 
Of those, the one that I think will 
become the biggest seller is rhe 
Adventure series which we have had 
done in conjunction with Scott 
Adams in the States”. 
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April 23-25, 1982 
Earls Court, London 


Friday & Saturday: 10am — 6pm 
Sunday: 10am - 5pm 


Admission £2.00 adults 
£1.00 children under 16. 


The computer is with us and soon to be as familiar in the home as your | 
television, video or hi-fi. Butmuch more versatile! 


A home computer can be the family's resident teacher, accountant, home 
economics expert, memory bank and endless source of amusement! It can do 
anything you programme it to do — from teaching mathematics to the children or 
computing the most economic use of household fuels for yourself, as well as 
providing hours of fun on a rainy afternoon. Most important ofall,thehome ы. 
computer will teach you and your rat.” Nw 
family about computers — and this Ae XC OS 
is the technology that your children | 
are growing up with. 


In the office, the personal 
computer is rapidly replacing the 
obsolete mound of box files, 
adding machines and notebooks 
on thousands of desk tops. 
Microchip streamlining means 
increased efficiency in hundreds 
of different fields. 


Sponsored by: 
Practical Computing and 
Your Computer 


Cut this coupon and | 


ticket at the door. 


! 

f 

Ü 

! | 

| exchange for half-price 
1 
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At The Computer Fair you can see and compare an enormous 
range of personal and home computers. Find out what they can do 
and which one would suit you best. Talk to the experts and discover 

for yourself how much — or how little — you need to spend. Choose 
from an amazing abundance of software programs and packages, 
cassette units, VDU terminals and scores of computer games. 


Swap your views and know-how with hundreds of other home 
computer enthusiasts — and find out a whole lot more from 
computer professionals. 
^ Plus- The Micro Mouse 
l Contest. 
4 Come and watch the 
| ^ incredible ingenuity of 
2% š computer controlled 


|» “mice” and how they find 
1% their мау (or not!) to the 
| centre of a maze. The 
knockout heats and the 


Euromicro British Final 
canall be seen at The 
Computer Fair! 


Bring the whole family — 
don't miss this 
opportunity of bringing 
computers into your 
everyday life. 


І 

| 

fii itio такта", i 

Naman Bapa ayara || 

Cut this coupon and i 
exchange for half-price 

ticket at the door. 1 
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To expand your micro to 
control joysticks, speech input, 
an 80-column printer or even 
floppy discs, you will need an 
additional piece of hardware 
called a port. Stephen Adams 
conducts this survey into ports 
available for the Sinclair 
machines. 


A PORT IS the gateway through which 
information enters and leaves a computer; a 
good example is the cassette port. The 
information 1$ stored within the computer in 
eight bits, which form a byte. The maximum 
amount of bits that can be taken in and out of a 
port is also a byte. 

Each bit on a port is represented by one 
wire, which will either have %5У, which 
equals binary 1, or ОУ, which equals binary 0. 
'Thus by putting a number between 255 and 0 
into the port we can change the conditions on 
the eight wires. Of course, on an input port 
the external conditions will cause the eight 
input wires to be either +5V or OV. Each port 
can control, say, relays or printers by 
operating them from the output port and 
checking the condition returned by the 
equipment connected to the input port. 


Address locations 


Тһе first facts to look for in the literature 
which accompanies the port are the addresses. 
These show how the port should be set before 
trying to input or output any information. 
There are two places where an address for a 
port can be located: in memory, like a RAM 
loction. This is called memory mapping. The 
second place is a special input/output map 
which the RAM cannot use. Оп memory- 
mapped ports the data can be Peeked and 
Poked just like a piece of RAM, using the 
Sinclair Basic command. To enter data 


through the port, you would use the Input | 


command: 
10 LET PORT = PEEK LOCATION 
Equally, to output data: 
20 POKE LOCATION, NUMBER. 
Table 1 shows the various ports tested and 
the memory locations in either the 
input/output map or the memory map. 


When the ports are not memory-mapped, | 


one needs to write a small piece of machine 
code to replace the Peek and Poke commands 
of Basic. Peek and Poke can be stored in one of 
two places: high memory, above the RAMtop 
variable, or in a Rem statement, at the 
beginning of the program. Two manufacturers 
offered only one of these locations; William 
Stuart and JMJ. 

Machine-code programs have been written 
by all the manufacturers for accessing their 
ports, but only one, Thurnall, expected you to 
write your own after being told how to address 
the port. The others gave an address in which 
to Poke and output, and offered a USR 
address for moving data in and out of the port. 
USR returns with a value in register BC 
which is used to return the input value of the 
port given. For example, 

LET A=USR X 
leaves the value of BC in À. 
Where a control port is used, it must first be 
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the control port to tell it which port is to be for 
input and which output. Also, with Quicksilva 
and William Stuart ports, which use а 
combined input/output and music-generation 
chip AY-8910, the control register must be 
told which port to look at, since only one of 
the two ports can be input or output at one 
time. | 

The way ports are addressed can also give 
rise to problems since Sinclair-designed 
equipment is sometimes inaccurate. Some of 
the memory-map addresses are decoded by 
only one or two address lines instead of the 
complete 16 available. This leads to a 
reduction in the number of chips required for 
each unit, but leaves the device to appear a 
number of times in the memory or input/ 


ЕЕ: 


Кыны са каа у а rnb e 


—— .------ 


ZX PORIS 


| set up. You do this by outputting a number to 


output map; it should appear only once. 

Three devices failed a functional test with 
the Sinclair 16K RAM pack and printer 
connected to the system as well as the port. 
William Stuart clashed with the printer which 


only uses А2 to activate itself. JMJ clashed 
| with the keyboard, which uses AO, and the 


slow mode, which uses oniy AO and Al. 


Potential problem 


On the ZX-80, however, the Technomatic’s 
port works at location 25000 thus leaving only 
7K of memory space for RAM. If, therefore, 
you have a 16K RAM on a ZX-80 with 8K or 
4K ROM, this port can cause problems. It is 
advisable to ask yourself, if you buy extra 
memory or ports, whether they will clash. 
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Power supplies can also cause problems, 
since all these extras are mostly driven from 
the ZX-81 9V or 5V supplies. Table 2 shows 
the extra current required by the ports. Two 
ports were supplied with sockets for 
alternative power supplies. Their ground 
controls must have a second power supply 
otherwise the RAM on board will not work. 


Another potential problem is the number of | 


boards connected directly to the ZX-81 
expansion port. The ZX-81 may not be able to 
supply any of the boards because the load is 
too great. The only board to solve this and the 
power supply problem is RD Laboratories 
8100 system which is fully buffered on the 
Address and Data lines. ] М] and DCP solve 
this problem by blocking off the expansion 
port on the ZX-81 so that only the printer can 
be used. 

All of the units functioned well, apart from 
the clashes mentioned. The few that are 
available as kits should cause no problems to 
construct. The instructions are, however, 
somewhat scant, and so you should have some 
experience of building with integrated 
circuits. 

There is, however, one word of warning: the 
output of all of the ports is only +5V 
maximum which is only enough to supply 


Г = | 


Manufacturer Read Write 


Ground Control A | 49155 
в 49152 
С 49152 
48154 

16384-32767 


65535-65532 
selection strap 


Control 
16K RAM 


Bolton Electronics 


Technomatic 


Thurnall 


William Stuart Systems 
Control 
Data 


195-219 
199-233 
by straps 


21504-22272 
16384-21248 


15360-15567 
selection by straps 
14 addresses 
per module 


JMJ 
Control A 
Data A 
Control B 
Data B 


Address 
variation 


Input/Output Memory map 


p” 
wet 
р 


| Quicksiva Control — | 32767 0 
Data 32766 й wt 


RD БЕГЕ 
System 8100 


Unknown 
as unit 
sealed 


Note: Some of the port addresses given for the ZX-81 cannot be used on the /Х-80. 
Alternative addresses are: Bolton, —1 to —4; RD-8100, 31744 to 31951; Technomatic, 25000; 


Ground Control, —16384 to — 16381. 


Table 7. 


current to drive one logic chip in most cases. 
So; to control relays or mains voltages from 
the output port, extra equipment must be used 
to cope with higher voltages and current. Any 
voltage higher than +5V or lower than -0V 
will damage the port if applied to its input. 


Concrete examples 
Most of the documentation tells you what 


marvellous applications are possible, but few 
actually give concrete examples. Techno- 


matic's must be one of the better examples — | 


with the port are 14 pages of circuit diagrams 
describing things to do with the input and 
output. Some manufacturers do more and 
supply you with extra equipment which will 
plug into the port to allow it to control higher 
voltage, via relays or measure voltages via an 
analogue-to-digital converter. 

The award for the best application must go 
to Micro Gen which supplies its port for only 
one purpose — to control two joysticks, so you 


| can program their use. 


Most ports have the same amount of data 
available on input and output, so that external 


equipment can be modified to fit the board | 


and only the program has to be changed to use 
it. One application project which will fit any 


port is the speech-input device called Big Ears 
from William Stuart Systems. It requires only 
the usc of bit 7 and bit 6 of an input port. 
Other interfaces can be designed to run a 
proper 80-column printer, a Modem — 
although the software will have to cope with 
the parallel-to-serial conversion — and even a 
floppy-disc system. 

Among the units available is the analogue- 
to-digital and digital-to-analogue converter 
from DCP, called an À pack. It converts a 
voltage from OV to 2.5V into a byte-sized 
number on the input port. The digital-ro- 
analogue converter does the opposite, but the 
current supplied is not great; accuracy is +5 
percent. 

The DCP relay output pack can switch up 


| to 12V 1A. Called a C pack, it also has the 


inputs held to binary 0, which is opposite to 
normal. 

The RD Laboratories RD-8110 is а logic 
input and output port with light-emitting 
diodes for quick identification of the output 
state. The RD-8130 is an eight-bit analogue- 
to-digital converter whose comparison voltage 
сап be varied by links. The RD-8150 is a light- 
pen system for drawing on the screen, 

The Bolton Electronics port is a good design 

(continued on next раде! 
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(continued from previous page) 
as it stops the RAM-pack wobble by laying the 
16K on the table and raising the ZX-81 45° 
upwards. There is provision for four more 
boards on the same system through the use of 
different straps. However, it will not work 
with any RAM. greater than 15K. It costs 
£15.90 built or £12.90 as a kit plus £1 postage 
and packing. 

The port from DCP Micro Developments is 


a good system for schools with 4K of RAM | 


included in the basic P pack and the single 
port. It is sufficiently tough, supplied in its 
own black box, and the Molex pins are well 
spaced, and so will not be easily broken. The 
А and C packs can make it more versatile, but 
only one can be connected at a time. 

The problem with this system is that it is 
hard to expand, it will not work with the 16K 
RAM pack and other packs cannot be 
connected to the ZX-81 because the P blocks 
the way. The output of the C and À packs is 
via 2mm. Wander sockets. The cost of the 
basic P port is £37.95 and the A pack, £19.95; 
the C pack costs £29.95. Both C and À packs 
must be used with a P pack. 


The Ground Control port has 16K of RAM | 


and a three-port input/output device on one 
board. The port is a 8255 PI/O and the data 
sheet will only be supplied in return for a 
stamped, addressed envelope. The output is 
via two 14-ріп integrated-circuit sockets, and 
the edge connector for the ZX-81 is supplied 
at a cost of £3.20 extra. It also requires а 
separate 200mA 12V power supply to be 
connected to the board which can be supplied 
at an extra cost of £6. 


The black blobs 


'This board must be mounted in a case — it 
is hazardous to use it without one. You will 
have to put up with black blobs occasionally 
on the screen at switch-on because of the 
power supply. The cost of the board is £47 for 
the ready-built version and £42 for the kit. 

The [M] Interfaces ZX-81 User Port 
Module is enclosed in a black blob of epoxy 
resin. This Z-80A PIO module is supplied 
with a book of interface instructions for the 
control of relays and the sensing of light and 
heat. All the connections to the PI/O are 
available on a 24-pin integrated-circuit socket 
moulded into the case. 

It has no extension connector and so it 
blocks off any other use for a ІК machine, 
including the 16K RAM. pack. It also clashes 
with the keyboard port and slow mode on the 
7Х-81. The cost is £29. 

The Micro Gen joystick port has two 
analogue-to-digital converters which can 


connect to two converted Tandy joysticks for | 


use in games. The use of itin a Basic program 
is so simple. Іп a machine-code program you 
must wait 0.5ms. for it to obtain its result. 

Each joystick is calibrated in two directions 
between 27 and 14, although this can be 
adjusted to your requirements. The cost of the 
controller port is £19.80, and the joystick 
£9.60. Software includes Space Invaders and a 
ZX Maze at £6.95. 

The Quicksilva sound and input/output 
board fits to the ZX-81 via a £12 motherboard. 
Alternatively, it can be fitted via a double- 
sided edge connector called a QS connector 
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Power from 
other 
source 


Current 
from ZX-81 
power 


Manufacturer 


supply 
Bolton 60mA. 
DCP P pack 45mA. 
А pack 60mA. 

C pack 
maximum 77mA. 

Ground Control 20mA. 250тА. 

JMJ 7ümA. 
Micro Gen 70гпА. 
QS Sound Board 170тА. 
RS Super-Mum 8ümA. 
8110 ВОтА. 
8130 40тА. 
Technomatic 40mA. 
Thurnall 30maA. 
William Stuart 100mA. 

Sinclair 16K 
RAM 260mA. 
Printer 500mA. 


Mote: The Sinclair power pack will provide 
only 700mA and the printer power pack will 
only supply 1.2 A. 

Table 2. 


because it consists of just a printed-circuit 
board with a fingered edge like the ZX-81. 
Access to the port is rather difficult, due to the 
use of a AY-8910 integrated circuit which has 
16 registers of which the input and output 
registers form only a part. 

Therefore, to change from one register to 
another you must Poke the register number 
required into the control port, and then Peek 
or Poke the data into the port you want. As the 
music registers also use these locations, the 
programming can become somewhat 
complicated. 

The sound/input/output board costs £26 
and you should state for which machine you 
are ordering it. This is one of many boards 
available from Quicksilva which includes 
high-resolution graphics, programmable 
CHR$ generator and 3K RAM. The board 
will, however, clash if you decide to buy more 
than 16K of memory for your system. 

The RD Laboratories RD-8100 system 
module that we rested was the Super-Mum 
complete with the RD-8110 input/output port, 
and the RD-8130 analogue-to-digital input. 
The Super-Mum is buffered which means that 
any of the modules can be disconnected at any 
time without crashing the ZX-81. However, 


RD Laboratories offers a Micro-Mum which | 
is not buffered and which can take only two | 


modules; the Super-Mum can take eight. 
Unit selection 

The units are sealed and can be selected by 
two of 14 addresses, which means more than 
one type of board can be plugged in. It has two 
disadvantages, however; one that the top of the 
unit flexes when modules are plugged in; the 
second is that the pins at the top are very easily 
bent out of line. 

Apart from this, it will be very useful for 
those people who require a large system, for 
monitoring equipment because plenty of 


modules can be added and no special | 


connectors are required. The Super-Mum 
motherboard costs £40; Micro-Mum, £15; RS- 


8110, £22.50; RD-8130, £29.50; plus 80p per | 


order to cover the cost of postage and packing. 
The £14.95 Technomatic port is a single- 


| card which fits vertically behind the ZX-81. It 


has not only separate read and write sockets, 
but also access to the +#5V and OV power 
supplies. It works reasonably well except on 
the 7-80. If, however, a fault develops, only 


| Technomatic can replace the chips as they are 


only numbered 1 to 4. Special documentation, 
at £1 extra, contains some very useful designs 


for circuitry. 


We found that the connections to the ZX-81 
were too short and the 16K RAM pack did not 
seem to fit well. 

The Thurnall Electronics port is mainly for 
the machine-code programmer. The instruc- 
tions reveal that it can be programmed only in 
hexadecimal and refer you to the Sinclair 
manual. This input/output mapped port 1s 
fully-decoded and so will not be affected by 


| | Sinclair add-ons. Documentation gives some 


good examples of how to control higher 
voltages, but not what to do with the port 
itself. А 23-way edge connector is also 
required to access the output and input bits. 
The cost of the Thurnall port is £12.99 built, 
or 210,99 as a kit, to which should be added 
VAT and 50p postage and packing. 

The William Stuart Systems port is well 
designed with stereo output, because it is also 
a sound board, and an AY-8910 chip to control 
it. Routines were given for a machine-code 
program which gives commands for using the 
port and which will make the Basic pro- 
grammer feel happier. The examples of its use 
were, however, a trifle basic. It was 
disappointing that the routines, used to access 
the port, set the printer running, but this may 
be avoided by changing address straps. 

The sound board costs £25.50 built and 
£19.50 as a kit plus VAT. We would have 
liked to try the sound facilities of this board 
with the tape provided, but it would not load 
because of the fact that Surfing U.S.A. could 
still be heard in the background. 


Suppliers. 
| Bolton Electronics: 44 Newland Drive, 
Bolton, Lancashire. Telephone: 
0204-64772. 

| DCP Micro Developments: 2 Station Close, 
Lingwood, Norwich NR13 4AX. 
Telephone: 0603-712482. 

Ground Control: Alfreda Avenue, Hullbridge, 
Essex 555 БІТ. Telephone: 0702-230324. | 

JMJ interfaces: Old School House, | 
Rettendon Turnpike, Battlesbridge, 
Wickford, Essex. 

Micro Gen: 24 Agar Crescent. Bracknell, 
Berkshire. Telephone: 0344-27317. 

Quicksilva: 95 Upper Brownhill Road, 
Maybush, Southampton, Hampshire. 

RD Laboratories: 5 Kennedy Road, Dane 
End, Ware, Hertfordshire SG12 OLU. 
Telephone: 0902-84380. 

| Technomatic: 15. Burnley Road, London 
NW10. Telephone: 01-452 1500/450-6597. 
Telex: 922800. 

Thurnall Electronics: 95 Liverpool 
Cadishead, Manchester M30 5BG. 
Telephone: 061-775 4461. | 

William Stuart Systems: Dower House, 

Herongate, Brentwood, Essex CM13 

3SD. Telephone: 0277-810244. 


Road, 


omn 


“Give me 


one good 


L VIC is outstanding value 
tor money. No other colour 
home computer can give so 
much for under £2.00. 

2. Total standard memory 
25K made up of 20K ROM and 
5К RAM. 

3. Fully expandable to 32K 
of user RAM. 

4. Microsoft Basic inter- 
preter as standard. 

5. Accessible machine 
language as standard. 


6. Connects direct to 
monitor orstandard television. 

Z Fullsize typewriter-style 
keyboard. 

8. Full colour and sound. 


9 All colours directly con- 
trollable from the keyboard. 
10. 62 predefined graphic 
characters direct from the 
keyboard. 


IL Full set of upper and 
lower case characters. 


Accessories include: 

e Cassette tape unit. 

* Sinele drive 5}" floppy disk unit[170 K bytes 
capacity]. 

e B0-column dot matrix printer. 

e 3K,8K and 16K RAM expansion cartridges. 

е Programming aid packs; machine code 
monitorcartridge, programmers'aidcartridge high 
resolution graphics cartridge. 


PURSE IC cC 


12. 512 displayable characters 
direct from the keyboard. 

ІЗ. High resolution е 
capability built into the 
machine. 

H. Programmable function 
keys. 

15. Automatic repeat on 
cursor function keys. 

16. User-definable input/ 
output port. 

E Machine bus port for 
memory expansion and ROM 
software. 

18. Standard interfaces for 
hardware peripherals. 

I9. VIC20is truly 
expandable into a highly 


sophisticated computer system 


with a comprehensive list 
of accessories [see panel below]. 


20. Full range of software for 
home, education, business and 
entertainment оп disk,cassette 
and cartridge. 


е Plug-in conversion box for a full 32K, 
40-column x 25 lines VIC including Prestel com- 


` patability 


* Prestel/Tantel interface package. 

è RS232C communication cartridge. 

е Memory expansion board 

е |EEE/88 interface cartridge. 

е Joysticks, light pens, paddles and motor 
controllers. 
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choose аУІС 20 home computer 


? 


21. Books manualsand learn- 
ing aids from Teach Yourself 
Basic to the VIC programmers" 
reference guide [a must for 
advanced programmers]. 


22. Full supporttorVIC owners 
— their own magazine 'VIC 
Computing'aswellasanational 
network of VIC user groups. 

23. National dealer network 
providing full service and 
support to VIC owners. 

24. Expertise and experience 
— Commodore are world 
leaders in microcomputer and 
silicon chip technology. 

25. Commodoreistheleading 
supplier of micro-computers 
in theUK to business, schools, 
industry and the home. 

26. VIC 20 is the best-selling 
colour home computer in 
the UK. 


How many reasons wasit 
you wanted? 


= commodore 
VIC 20 
The best home computer 
in the world. 


FOR MORE INFORMATION ON THE VIC 20, TELEPHONE OR WRITE TO: COMMODORE INFORMATION CENTRE, 
BAKER STREET HIGH WYCOMBE. BUCKS. OR TEL: SLOUGH 79292. 


COMPUTER 100 


LIMITED 


SHARP 
M Z-80K SPECIAL OFFER! 


INCLUDING BASIC TAPE AND PROGRAMMING MANUAL 


À proper full size microcomputer for less than the real 
cost of a toy microcomputer. The Sharp comes with 
48K of RAM and the screen and cassette are built in, 
instead of being expensive extras. 


Computer 100 Limited [Computer 100 LIMITED — МАП ORDER FORM 


7 Southcote Parade | 

Southcote Farm Lane | 
Ld Address: 

stocked at highly Southcote | UE 

competitive prices Reading, RG33D7 Í | 

Ring for further details Reading (0734) 584545 | 


i M Í | Tel: 
Price is inclusive of VAT | Card No: 
: ЕЕС" А АЕБ 
| at current rate оѓ 15% | Маі То: Computer 100 Limited 
Add £7.50 carriage/insurance to Mail Orders 1 


Full range of Name: 


all Sharp peripherals 


Reading, Berks, RG3 3D7 


MICROAGE ELECTRONICS] 


We accept company/institutional orders. 
ATOM KITS 


FROM THIS 


2 Post Code: 


Southcote Parade, Southcote 


Fimed Іліттені (hence? 
тер чаа ee CEZA? 
BR Ls гарата duration timc? 
ater trial eters] Trt] 
Бағанды 144 reinforcesenia 
Band ridere Аш жаттығ 
air rc pra TA. тїшїнїї 
s —— Loss т 
Шр ре ч ГА jum а. 
«азна: Guring ITI 

Indea оі Gare ture 
Ger tar Lifte Сеанса 2 
Қынсіінш ci width фа) Cema: 

1 a x F dá Fi 

Ti шз 
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TO THIS 


| In our books the best computer 
| kit available. Build yourself 


an Acorn Atom for only £135. | 


plus £2.50 рер 

ATOM SOFTWARE 

Games Packs 1—8, Database, 
FORTH, Atomcalc, everything 
in stock. 30p ptp 

BEC ROM 

Update your Atom to the BBC 
operating system. 


Atom Discpack, £345 
5/4 discpack only £345, operating 
manual, cables, plus £2.50 p+p 
DAI Personal Computer, £684 
48K RAM 24K ROM 

| The BBC Cassette Recorder £24 
As chosen by the BBC, but 

| cheaper! £2.50 р+р 

| /£ it's not in the advertisement, 

| send for our mail order fists. 


ALL PRICES INCLUDE VAT 
_ ABSOLUTELY NO MORE TO PAY. 
SEE USAT COMPUTER FAIR 23-25 APRIL 
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OERS ТШЕН NON AT THE FLICK OFASWIT x | 
FOR BBCMACHINE AI InEFLI ITCH x 
T With the new ZENITH Monitor. Choose between small or large format | 
| depending on what you're doing. Small format for definition, 
large format for display. Full 12" GREEN screen. Only £85 while 
stocks last. It doesn't change the output from your computer, just 


changes the size of the display. Ideal for VIC 20, TRS 80, Atom BBC, 
: * Genie machines. £4.50 p*p 


Blank 
Cassettes 
40р each, 

£3.50 

for 10. 

7Ор рер 


THE GP - 80А dot matrix printer. 
LOWEST EVER PRICE 

ONLY £199 £4.50 ptp 

Dot Matrix, Full 96 ASC11 
character 


ZX81 Owners £20 off Also available: 
Bring us your working 2Х80 or 81| 2114 ІС, Paper for most 
and get £20 aff amy Atom — 
kit or built. 


printers, Enormous selection of 
Books, Leads, etc, etc, etc, 


RACOMM COLOUR MONITOR 


| Absolute high resolution. 700x300 


pictals 12" £350 £5 p*p Atom 
BBC, & Genie machines. 
ATARI VIDEO SYSTEM GAMES 


Warlords.... |.  . £19.95 
Missile Command. £22.50 
plus many, many more 
ACTIVISION GAMES 
Skiing — £1835 
Kaboom! £18.95 
plus many, many more 
30p p*p 


MICROAGE ELECTRONICS 
135 HALE LANE EDGWARE MIDDLESEX HA8 9QP 
TEL:01-959 7119 TELEX 881 3241 


—— — — 


THREE SORTS OF SPEED 
FOR THE ZX-81 


David Lawrence has prepared a 
trio of sorts for use on the 
ZX-81. Under test conditions 
the shell-Metzner, the fastest 
of the three, outstripped the 
commonly-used bubble sort by 
more than 21 minutes. 


GIVEN THE CHOICE, how long would you 
prefer your micro to take over а given task? 
The question is not as stupid as it sounds, 
especially when dealing with the ZX-8l, 
which not even its best friends would describe 
as fast. 

While machine-code buffs may worry 
whether a different method of executing a job 
might save a few microseconds, 74-8! owners 
tend to be more concerned whether a complex 
program will finish its run before they go to 
bed. You do not have to be trying to calculate 
pi to a million decimal places to run into that 


— == -- 


| SORTING ON THE 2Х—81 


problem. In the January issue in Software File 
a program entitled “Effortless Index" by L 
Basford appeared. The object of the program 
was to sort data such as names into 
alphabetical order for subsequent use. 

The program worked perfectly and used a 
sorting method known as the bubble sort. 
"Bubble" because of the way in which items 
of data bubble up and down the array in small 
steps until they reach their correct place. 
However, run in slow mode, it took 24 
minutes and 25 seconds to sort 100 randomly 
chosen words. Such times are not untypical of 
many sorüng programs published by or for 
micro owners. Yet for little or no extra effort а 
successful sort can be achieved which is many 
times faster. 

In this program, written for a 16K ZX-81, 
three of the many hundreds of sorting 
methods are tested against each other using a 
list of 100 random words generated within the 


program. АП the methods would work equally | 


well with numbers rather than with strings. 

The program is designed to illustrate why it 
is that different sorting methods can vary so 
much in the amount of time they take. It does 
this by displaying two important pieces of 
information which are essential in assessing 
any sort, namely: 


тһе number of times the program compares 
items within the list to be sorted, in order ta 
rank them in value. 

ШТһе number of times items are exchanged 
within the list until the correct order is 
achieved. 


If you wish to time the sorts, you will have to 
do it with a stop-watch. If you do not wish to 
try the whole program, then any of the three 
self-contained subroutines can be lifted 
straight our of the program, deleting only the 
lines which set and increment S and C, which 
are the counters for swaps and comparisons. 

The first of the three sorts is an exchange 

(continued on next page) 


1238 LET Н=1@й 
і GüTü5 i288 LET R-ü 
2 SAVE "SORT" 1318 LET Бей 
3 STOP ізгі LET C-ü 
LAA REM ЖЕЕ КЖК КККК ЖЖЖ 1338 LET 5=й 
1818 REM FANDOM WORDS 1256 LET A=A+i 
1028 REM ЕЕ ЕЕ ж ЖЖ ізей IF A=W THEH GOTO 1480 
1436 DIM А#СіВЯ, 15) i378 LET В=Н+1 
1646 DIM B£fcleüB. 152 ізей LET C=C+i 
1456 FOR Ісі TO 188 1238 IF В%Н›>ЕФ6В› THEN GOTO 143898 
1іЗЕй LET L=INTCRND#is+2> 14üü LET B=B+1i 
j8ryB LET T#="" 1{41@й IF BSH THEN GOTO 1398 
1ga For J=i Tü L i428 GOTO 1388 
{5 LET T£$-T£-CHEZZIHTCRMIEZE4-3832 1436 LET 5=5+1 
1188 НЕХТ J 144й LET T#=B#¿R>; 
1118 LET В#%1›=Т# 1458 LET E#úR)=B# Bo 
1120 SCROLL 1468 LET B#úE)=T+ 
1138 PRINT R£$cIO 1478 GOTO 1486 
1149 НЕХТ I 14ай GOSUB 2686 
1156 REM jae ЕЕ ЖЖЖ 14368 RETLIRH 
ilgā REM GOSUES FOR SORTS 158 FEM ЖЕНЕ ЕЕЕЕЕЖ 
1170 FEM ЖЕККЕН 1518 FEM DELAYED REPLACEMENT 
1158й GOSUB 2260 1520 FEM ЖҰЯЖЖЖ ЕЕ ЕЖ ЖЕ ЖЖЖ ЖЖЖ 
1198 GOSUE 1258 1538 PRINT "DELAYED REPLACEMENT SORT" 
1266 GOSUR zz i548 LET A= 
1218 GOSUB i588 i558 LET Бей 
1228 GOSUB 220 i568 LET C= | 
238 GOSUE i766 ізүй LET L=B | 
іг4й STOP i528 LET Неійй 
125й REM ЖЕЖ ЖЖЖ ЖЖ 1590 LE] 5=0 
ігей FEM EXCHANGE SORT iege LET D=D+1 o e 
12TB REM ЖЕНЕ 1618 IF D=H THEN GOTO 1/48 
128@ PRINT "EXCHANGE SORT” 


(listing continued on next page) 
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(continued from previous page) 

sort. It begins by looking at the first item and 
comparing it with the second. If item 1 is less 
than item 2, then they are swapped. All ex- 
planations are on the understanding that the 
lst is to be sorted into ascending order, 
starting with position 1 — that 15, A,B,C, ELE. 

Item 1 is now compared with item 3 and the 
two are swapped if 3 15 less than 1. 1 is now 
compared with 4, and so on. By the time item 
one has been compared with every other item 
in the list, and any necessary swaps made, the 
smallest item must be in position one. The 
procedure is now repeated for position two, 
and so on down the list. 

Comparing this method with the bubble sort 
mentioned earlier, we find that the number of 
comparisons required is reduced from 9,173 to 
4,950 and the number of swaps remains 
constant at 2,403. This results in a reduction 
in the amount of time taken to sort the same 
list from more than 24 minutes to 13.5 
minutes. 

Even though a considerable amount of time 
is saved, much unnecessary swapping is still 
occurring. Each time the program finds an 
item smaller than, for instance, item 1, the two 
аге swapped. While this does finally result in 


the smallest item being in the correct position, | 
it is only at the expense of putting many items | 
| general, some designed for very specific 

If the original order of items were E,D,C, | 
B,À then every item in the list would have | 
been in position 1 before the correct one is | 


which are not the smallest there first. 


settled on. Clearly, we could increase the 


[listing continued from previous page) | 


Comparison table. Alphabetical sort of 100 
words by differing methods. 


Method Compar- Time in 
isons minutes 
9,173 24.25 


4,950 13.15 


Swaps 


Bubble 
Exchange 
Delayed- 
réplacement 95 
Shell- 

| Metzner 379 801 3.01 
Fiqures are for one particular list and would 
vary for other lists. 


2,403 
2,403 


4,950 3.02 


efficiency of the sort if the program first found 
the lowest value item and only then made the 
swap. 

This is achieved by the second sort, the 
delayed-replacement sort, which requires 16 
program lines rather than 14 for the first 
method and, in return for the extra lines, 
reduces the sort time to nine minutes, with 
4,950 comparisons as in the previous method, 
but only 95 swaps — five items happened to be 
in the correct position originally. 


Process of improvement 


The process of improvement could go on 
indefinitely. There are many hundreds of 
different methods of sorting, some of them 


purposes. Many of them are more or less 
radical variations of the basic methods already 
discussed but real speed requires a different 
approach. One such approach is exemplified 


by the third method given in the test program, 
generally known as the shell-Metzner sort. 

The detailed working of this sort is too 
complex to go into here. Suffice it to say that 
rather than searching methodically for the 
lowest value, the program scans the table of 
items, comparing pairs with a gap between 
them of 

(27 1572 

where 2**I is the smallest power of 2 which is 


| greater than the total number of items 1n the 
| list. This is followed by a scan of pairs having 
| half that gap; and so on. 


This invariably results in a higher number 
of swaps than method rwo but combined with 
dramatically fewer comparisons. The routine 
given for this method in the test program 
requires 21 lines — six more than the previous 
method. However, it reduces the time taken to 
complete the sort to three minutes — one- 
eighth of the time taken by the bubble sort — 
with 801 comparisons and 379 swaps. 

Whether or not such an increase in speed 
justifies the extra program space depends on 
how often and how many items you want to 
sort. The saving in time will increase pro- 


| portionately as the number of items increases. 


However, every micro owner needs to be 
aware that a variety of sophisticated sorts such 
as the shell-Metzner are easily available to 
increase the power of their machines, 

The rest program runs in slow mode; in 
practice, the sort section of any program 
should be run in fast, cutting execution time 
by 50 percent. 


i620 LET ñB=UL 1958 IF BSCHOZCEBEfCES THEH GOTO 
16230 LET В=й+1 ізен LET B-Br1 

i548 LET C=C+i [йг ІР ЕУП ІНЕН ІШІП 16си 
1656 IF E£cCEOCB£CR? THEM LET A=E 1996 GOTO 1928 

]&&6B LET B=B+1 А ГЕТ Cum 

1678 IF Б<=Н THEN GOTO 1648 26 | T#=P#<úR2 

іБай IF =R THEH GOTO 16йй 2016 LET BFC AI=FFcE 2 

1698 LET 5=5+1 zaza LET BSCED-IS 

ігай LET T£-B£iR2 2838 LET H-H-F | Т 
ІРІП LET E£CHROSBRCDO 24а IF ACL THEN GOTO 1969 
i720 LET B£iIO-T4 2858 GOTO 1358 


ігай GOTO 1688 2865 GOSUB 2088 

1748 GOSUB 2058 cara RE TUR | 

ir5a РЕТПЕН cHcH REM Ж ЕЗ 
?Ей REM ЖЖЖЖЕЖЖЖЖЖ ЖЖЖ ЖЖЖЖЖЕЖЖ газй REM PRINT SORTED LIST 

1:59 ie SHELL -METZHEF 2106 REM ЖЕНЕ 
1788 REM Энн cue тап 

ігәй PRINT "SHELL-METZHER SORT” алай SCROLL — — 

Ісай LET С=й 2138 PRINT BS<1> 

1218 LET 5=й z13Ë NEXT I 

1529 LET Agi 2156 SCROLL | ae 
1236 LET H=148 2168 PRINT "“COMPARISOHS: "E 
18348 IF 2ж#Н>Н THEH GOTO 1878 elira SCROLL ` EA 

1556 LET A=A+i 2180 PRINT "SHRFS:";S 

i868 GOTO 1548 2138 КЕТПЕН | 
1828 LET Б-2ЖЖН-і 2206 REM 222222222222222222222- 
1228 LET F=IHTc£F 2:25 2218 REM RESET LIST 

ірай IF E=ü THEN GOTO ZAGA P27 REM ЕЕЕ ЕЕЕ 
0958 LET D=H-F 2230 FOR Ісі Tü 148 

1318 LET B=1 Z240 LET BE£CIO-BECIO 

ізгй LET A=E 2254 NEAT I 

13938 LET E=A+F 2268 CLS — 

1348 LET CzC*1 2278 RETLRH 
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FAST DELIVERY: 
Post to: 
Dept YC4 

Kayde Electronic Systems 
48/49 Exmouth Road 
Great Yarmouth 

Norfolk 
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Tel: (0493) 55253 
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tested and come complete with 
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BASIC 


TRANSLATING SOFTWA 


Good form seems to demand 
that every new micro should 
have its own idiosyncratic Basic 
dialect. So, where the 
newcomer might expect to find 
a wealth of software, 
incompatibility reigns supreme. 
Tony Edwards starts his new 
series on software translation 
with a look at the broad 
techniques. 


YOUR FIRST consideration must be whether | 


translation is worth the effort. This depends 
on the complexity of the task and on how 
badly vou want to run the program in 
question. It is often difficult to assess just how 
complex the task of translation will be, but 
here are some general points for guidance. 
First, judge the size of the program by its 
number of lines and the amount of memory it 
is said to use. Look at the program's Basic 
dialect to see if it is familiar or completely 
alien. Compare the compurer the program was 


written for with yours. If the program is an | 


Adventure written for a ІМЕ mainframe, you 
cannot reasonably expect it to run. 

Even if the prospects for direct translation 
are poor, the idea may be transportable 1f you 
think it worth the effort. This would entail 
reducing the program into a flowchart, and the 
conversion of the flowchart into your dialect of 
Basic. This is a long task, but one that is 
sometimes worth the effort. 


Unportable graphics 


Another factor in evaluating the complexity 
of translation is the amount of graphics used. 
Graphics аге the most unportable part of Basic 
dialects and a program which relies largely on 
graphics may lose most of its impact on trans- 
lation. You will often have to completely 
reprogram the graphics, and you must learn 
by experience which types of computer have 
superior graphics to yours and thus have 
graphic programs which are worthless on 
translation. 

In both graphical and non-graphical pro- 
gramming it 15 always easier to translate up 
rather than down. For instance, ZX-80/81 
programs usually translate well on to à 
TRS-80 or Per, bur translation in the other 
direction is difficult and often only ideas can 
be used. 

This 15 an advantage for non-ZX-80/81 users 
as many very clever programs and subroutines 
have been published for ZX-80/81 which can 
be easily and usefully translated for use on 
bigger machines. 
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One final warning. If the program to be 
translated contains Peek/Poke statements — or 
their equivalents such as Deek/Doke, Exam/ 
Fill and Fetch/Stuff — leave well alone unless 
the listing includes details of the reason for 
these statements and you are confident you 
can identify equivalent Peek/Poke addresses 
on your own machine. 

Having decided on translating a program, 
you need a strategy ro ensure it is done in a 
systematic way. Read the whole listing and 
mark any line which contains any statement 
you do not recognise as part of your dialect. 
Then go through, line by line, typing in the 
program, and each marked line can be altered 
to suit your dialect. 

In many cases the necessary alterations are 


| simple and obvious but some will be more 


difficult — the program may contain 
statements which you do not understand, or 
statements which your machine is not able to 
mimic. In the November issue, Guy Brooker 
offered a useful little subroutine for drawing a 
line between two points on the video screen. 
This program was for the ZX-81 and is repro- 
duced here with the lines containing state- 


ments not recognised by my Basic dialect 


marked with an asterisk. 

I have added two lines at the start of the 
program and changed the last one so it runs as 
a program rather than as a subroutine. This is 
good strategy in complex programs as it allows 
separate sections to be translated and tested 


individually. 

10 PRINT “1ST POINT CO-ORDINATES”; 
INPUT ХТ, Ү1 

20 PRINT “2ND POINT CO-ORDINATES”; 
INPUT X2, Ү2 

30 LET G = ü 

40 LETH = 0 

*50 LET X = X2—X1 

60 LET Y = Ү2-Ү1 

"70 LET Z = ABS X 


*ВО IF ABS Y > Z THEN Z = ABS Y 
90 FOR F = 1TOZ 

*100 PLOT G + X1, H + Y1 

10 LET G = G + X/Z 

120 LETH =H + Y/Z 

130 NEXT F 

140 END 


My computer accepts assignment statements | 


with or without Let, so I deleted all Let 

statements and concentrated on the marked 

lines 70, 80 and 100. My dialect required 

brackets around the argument of functions, so 

I added them. With regard to line 100, this 

simply switches on the indicated graphics 

block on the ZX-81 so I replaced it with the 

equivalent from my 

produced the translated program: 

10 PRINT “1ST POINT CO-ORDINATES”; 
INPUT X1, Y1 

20 PRINT “2ND POINT CO-ORDINATES”: 
INPUT X2, Y2 

30 G = 0: H=0 X = Х2- Х1: У = Ү2- v1 

70 Z = ABS (X) 


Basic dialect and | 
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80 IF ABS(Y) > 2 THEN 2 = ABSIY) 
90 FORF = 1 TŪ Z 

100 SET (G + X1, Н + Y1) 

110 G = G + X/ZH =H + Y/Z 
130 NEXT F 

140 END 


Moment of truth 


Now the moment of truth. Type Run and 
test it. In my case it worked and I have a very 
useful subroutine for use in future 
programmes when drawing graphics. Perhaps 
it did not work for you. If not, further trans- 
lation is necessary. Two faults could occur: 
your computer may have returned a syntax- 
error prompt. If this is the case, it has 
identified another line which needs 
translation. 
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The other fault is more difficult to handle. 
Perhaps the translated program ran but 
produced the wrong results — as it would on a 
TRS-80 with 32 characters selected. If this 
was the case when you tried you must look at 
the logic of the translated program and see 
why it does what it does rather than what it 
was intended to do. 

A possibility not to be overlooked when 
faced with this problem is difficulties with 
integer and non-integer arithmetic — does 


your machine have the same type as the | 


machine for which the program was written? 
In this case, the program was written using 
integer arithmetic, but the Set statement, or its 
equivalent, has an implicit Int function on 
most machines so this does not matter. 

The Inkey$ or its equivalent, is often used 


and causes difficulties in translation. Inkey$ is 
used in TRS-80 level 2 Basic to read a 
character directly from the keyboard without 
waiting for the <enter>. It is used in a loop 
such as 


10 IF INKEYS — "X" GOTO 100 ELSE 
GOTO 10 


QT 


10 A$ = INKEYS: IF A$ = “X” THEN 100 
ELSE 10 


which waits until the X key is pressed then 
moves on ro line 100. 

Some machines have similar statements, 
which you will recognise if you have one. For 
example, Per users will recognise this function 
as similar to that of Get A$. Many machines 
have no equivalent statement, and short of 


using a normal Input statement, their owners | 


may be in trouble. 

However, let us reflect for a moment. After 
pressing a key, what happens to the character 
while the machine waits for additional input or 
the <enter> command? The answer 1s that it 
is stored in the keyboard buffer. 5o all we have 
to do is look at the buffer to see if a key has 
been pressed and we have our Inkey$ 
statement. 

Unfortunately, it is not always as easy said 
as done. First where is the keyboard buffer? It 
must be in the RAM somewhere. If you do not 
know where it is in your machine and the 
instruction book does not help you, it should 
not be too difficult to find, as it masr lie 
between the ROM addresses and the first 
RAM address available for a Basic program. 
Once the keyboard buffer has been identified a 


short machine-code program 15 the best way of | 


producing an Inkey$ statement. If you have а 

ZX-80 the required program is: 

10 REM ХХХАХХ 

20 LET À = 16426 

30 POKE A, 218 

40 POKE A + 1,0 

50 POKE A + 2, 111 

60 POKE A + 3, 38 

70 POKEA + 4, 0 

80 POKE A + 5, 201 

With this routine at the start of the program; 
the Inkey$ statement can be mimicked with 
LETA = USR (16426) 

but remember to bed it in a loop. Similar 

routines can be created for orher machines. On 

the UK101, for instance, the equivalent 

routine would be: 

10 FOR | = 592 TO 619: READ Z: POKE 1,2: 
NEAT | | 

20 DATA 173,79,2,240,5,32,231,249,208,4, 141, 
19,2,96,32 

30 DATA 0,253,169,0,141,79,2, 169,1, 141,20, 
2,96 

This program should be loaded, run and 

Newed. Then the Inkey$ statement could be 

simulated by: 

100 POKE 11,80: POKE 12,2: POKE 591,1 

110 X = USE(X): Z = PEEK (531TEIFZ £ 


0 GOTO 1000: GOTO 110 

If you cannot face machine code, the Inkey$ 
statement сап be mimicked from Basic. At the 
start of your program, set up a cross of 
switched-on pixels, as shown in figure 1, in 
some corner of the display. 

When you require the Inkey$ input, use 
cursor control or Print @ to place the cursor 
in the centre of the cross. Use of the up-, 
down-or back-arrows or the space back at this 
stage will blank one of the four pixels on most 
machines, so here is our ІпЕсу5 function. 
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Figure 


All you need is a short routine to test each of 
the four pixels to check if it is on or off, 
branching as indicated by the result. Do not 
forget to reset the pixels and replace the cursor 
if you want to use the function again. 

I hope this has whetted your appetite for 
more. However, you must help too. If you 
write saying what problems you would like 
discussed in future issues, I will endeavour to 
try to accommodate as many requests as 
possible. Further, the whole effort is wasted 
unless you try to translate programs from one 
dialect to another. 

Finally, if you have discovered any good 
routines to simulate specialised statements 
from other, Basics write and let me know and I 
will add the best, with acknowledgment, to 
future articles. Next month I will discuss, 
among other things, String control and Print 
(m) statements. m 
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COMMANDING 
ON THE BBC'S 


mdi 


Jeremy Ruston assesses the 
BBC machine's colour graphics 
and shows how its powerful 
built-in Basic can be used to 
provide some spectacular 
effects on the screen. 


THERE ARE a number of techniques you can 
use to produce startling results with the BEC 
Mücrocomputer's graphics facilities, Hidden 
in the back of the provisional user guide of the 
BBC machine you will find mention of the 
command VDU 19. It enables you to change 
the colour of an area or spot of colour on the 
screen, without having to redraw the object. 
Users of the Atari 400/800 will recognise this 
facility as the equivalent of their Ser Color 
command. 

To use this command effectively, you have 
to think about colour graphics in a new way. 
Rather than consider blobs of colour, think of 
the screen as being divided into a number of 
squares, where each square, or pixel, can hold 
a number. This number is restricted in 
magnitude by the graphics mode you are 


HIHI |! 


ШТ, 


| 
"| 


ШІНПІНШІПНІН 


considering: 
Mode 0 — Oto 1 
Mode 1 — Ü to 3 


Mode 2 — 0 to 15 
Made 3 — 0 to 1 
Mode 4 — 0 to 1 
Mode 5 — 0 to 3 
Mode 6 — 0 to 1 

The machine is set up in such a way that 
each number corresponds to a specific colour. 
In modes 0, 3, 4 and 6, a pixel holding the 
number 0 will appear black, and a pixel 
hoiding 1 will appear white. In modes 1 and 5, 
the relationships are: 
Ü — black 
1 — red 
2 — yellow 
3 — white 
In mode 2 the relationship 15: 
— black 
— red 
— green 
— yellow 
— blue 
magenta 
— cyan 
— white 
— flashing black/white 
— flashing red/cyan 
10 = flashing green/ magenta 
11 flashing yellow blue 
12 — flashing blue/yellow 
13 — flashing magenta/ green 
14 — flashing cyan/red 
15 — flashing white/black 

The intriguing possibilities soon become | 
apparent once you realise that all these 
relationships сап be changed by executing a 
command of the form 

VDU 19, colour... number, colour,0,0,0 


where 
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colour. number 

1$ a number in the range of those shown in the 
first table. Colour is a variable with any value 
from 0 то 15. After this statement has been 
executed, any pixels holding the number 
"colour number" will assume the colour 
indicated by "colour", according to the second 
table given. 

There are many applications for this 
command. If you first set the pixels of a 
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graphics screen to appear black no matter what 
number they hold, and you then draw а 
complex shape or pattern before restoring the 
normal relationships with VDU 20, it will 
appear that the drawing has been instant- 
aneously. 

For example, this program draws a circle 
with the screen turned off, and тһеп restores 
all the normal colours very quickly. To those 
more used to an Apple's high-resolution 
graphics, this can be dramatic: 

10 MODE 5 

20 FOR colour — 1 TO 3 

30 VDU 19, colour, 0,0;0 

40 NEXT colour 

50 MOVE 640,512 + 500 

60 FOR angle = Q TO 330 STEP 30 

70 GCOL 0,1 

80 MOVE 640,512 

90 PLOT 85, SINIRAD(angle + 101) *500 + 640, 
COS(RAD(angle + 10))*500+ 512 

100 GCOL 0,2 

110 MOVE 640,512 

120 PLOT 85,SIN(RAD(angle + 201)* 500 + 640, 
COS(RAD(angle + 20])* 500 +512 

130 GCOL 0,3 

140 MOVE 640,512 

150 PLOT 85,SIN(RAD(angle + 30))"500 + 640, 
COSIRAD(angle + 30])* 500 + 512 

160 NEXT angle 

170 VDU 20 

180 END 

As a logical step from this example, if you 
draw many simular figures, all set to black, and 
then in rotation set each to a specific colour, 
and then back to black again, the illusion of 
extremely fast movement is created. This 
example should explain the technique: 

10 MODE 5 

20 FOR X = 0 TO 1279 STEP 20 
30 MOVE X,0 

40 GCOL 0, ((X DIV 20) MOD 3) +1 
50 DRAW X,1023 

60 NEXT X 

70 REPEAT 

80 FOR colour — 1 TO 3 

90 VDU 19,colour,4,0,0,0 

100 TIME = 0 

110 REPEAT UNTIL TIME — 20 
120 VDU 18, colour, 0,0,0,0 

130 MEXT colour 
140 UNTIL FALSE 


The program works by drawing à series of | 


vertical lines in each of three colours in turn. 
Then each colour is selectively turned to blue 
— line 90. A time-consuming loop, lines 100 


ІШІ, 
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то 110, of 0.2 of a second is set up before the 
colour is reset to black. The construction 
Repeat-Until False carries out the statements 
in the middle ad infinitum. This technique 
works very well in mode 2, where you can 
have up to 16 shapes to lighten and darken in 
turn. 

Without this command it would be 
impossible to have any other colours but black 
and white in the modes which allow only two 
colours. Thus if you like the idea of purple 
rext on a yellow background, try this in mode 
4 or 0; 

VDU 19,0,3,0,0,0,19,1,5,0,0,0 

Notice how two VDU 19 commands have 
been effectively reduced to one. 

You may have noticed on The Computer 
Programme that several programs were 


MODE Sets the computer in a 
different graphics/text mode. 

MOVE Moves the graphics cursor to a 
specified position. 

GCOLO,X Sets the current graphics- 
plotting colour to X. 

PLOT B5 X Y Plots a triangle between the 


point specified and the last two 
visited. 

TIME A variable which gives the 
number of hundredths of a 
second since it was last set. 


Program commands. 


developed on a screen with white letters and a 
striped blue background. The reason for the 
stripes is that all this text was displayed in 
mode 6, which is a text-only mode with 25 
lines of 40 characters. 

As there are only 25 lines instead of the 
normal 32, so to fill up the extra space, Acorn 
inserted some extra, black lines between each 
line of text to make the text easier to read and 


| to fill the space. Unfortunately, these extra 


lines are not affected by the VDU 19 
command. 

There appears to be a bug in the latest 
version of the BBC Microcomputer' s monitor: 
when 

VDU 18,0,23,0,0,0 
is executed in mode 6, the screen display 
became blurred around the edges, rather like à 
photograph of a fast-moving car. 
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WHILE WE HAVE MOMENTARY 
SHORTAGE ON INTERSIL 
COMPONENT SUPPLIES, WE MAKE 
THE FOLLOWING SPECIAL OFFERS: 


ee 
COP V.C.R. 16 (RAM cartridge for the Vic 20): 
els 16K bytes in ultra fast CMOS RAM, extendable to 32K, 4 spare sockets for 


or standard preprogrammed ROMs or 2732 EPROMS — 


| Kit £44.00, Ready built £50.00 (VAT inclusive) 


қ 
| ам DUO 1 (designed for the Atom exclusively): 
cM 64K bytes of reliable motorola RAM, usable for basic programming supplied 


e with sample programs — single 5V/200mA supply. Мо PSU required. Сап be 
! installed within minutes. 


Kit £64.00, Ready built £70.00 (VAT inclusive) 


“о  .` . —  ..TDT. --< 
ore Special RAM pack for the 2X81: 
c PV The board is the smartest available, only 3" wide and 4" long housed in a 


e plastic sleeve, offers 48K bytes for basic programs, takes DIM A (9500), no 
© PSU required. Amazing!!! 


Kit £54.00, Ready built £60.00 (VAT inclusive) 


о вз BYTES FREE!!! for TRS 80 and Video Genie 
c PV Kit £40.00, Ready built £46.00 (VAT inclusive) 
€ 


5% ALL SPECIAL OFFERS ARE EX-STOCK. NO QUANTITY DISCOUNT AVAILABLE. 
EXPORT AND DEALER CONDITIONS PLEASE REFER TO SALES OFFICE. 
(TELEX: AUDCOM 895337 G) 


AND MORE... 
9 1,05 48340 BYTES FREE! 


eec" for TRS80 and Video Genie. 
° Kit £40.00 Ready built £46.00 
EX-STOCK DELIVERY!!! 


«e 


Dear Audio Computers, 
[JI am a ZX user, 
[]Pheaso send ma more technical details on your products. OC) Please send me the items circled above 
LII am using a: (please tick) 
LIAcom Atom Рег series... . ШКІЛ 6502 051 (TRS 80 model... level... C Video Genie model. ::. 
L]Pbease send me more technical details on your productis. (]Please send me the items circled below: 


780A based* 6502 based 
32K bytes 
Ram expansion £465.00 E5400 £59.00 £69.00 L2 
Ram expansion - E78.00 - £100.00 
| e EN 
128K bytes e ex 
Ram expansion - ҒІЗВ.00 - £150.00 ©” х 


128K bytes e 
Ram array for Ф ` 
further | 65 Q 
expansion | £110.00 _ E110.00 у < 


16K CMOS | сё со 
Ram expansion | ; д e 


Cl requir& а VAT receipt 

[enelase a cheque/posral order payable to Audio Computers, far E 
[Please charge to my Access/Barclaycard account no 
LlMamw: Mr/Mis: —— 5 
L1 Address: 


Mail (or post) to: Dept YC4 Audio Computers, 87 Bournemouth Park Road, Southend on Sea, Essex. 
Tel: (0702) 613081 Telex: AUDCOM 995337 G 
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Roy Burgin sets out to show 
that the speed and simplicity 
offered by Atom line labelling 
make it a system worth 
mastering. 


THE ATOM’S line-labelling system 15 а very 
useful programming aid which is not only fast 
in operation, but also makes simple renumber- 
ing possible without having to bother about 
Gotos and Gosubs. An added bonus is that the 
program is easier to follow. I would even go so 
far as to recommend that you do not Goto or 
Gosub line numbers but always use labels. 

Using a mixture of both systems can lead to 
problems since a jump to a line number that 
has a label will result in a run-time error. You 
may think that a total of 27 labels is not 
adequate for a large program but as I will 
show, labels can be used again and again — 
under the right circumstances. 

The 27 labels include all the inverted or 
lower-case letters plus an extra one that I will 
deal with separately as it is rather special. 


Program construction 


То understand the way that the labels work 
and to realise why Acorn decided to include 
them in Atom Basic, it is useful to look briefly 
at how a program is constructed and how the 
Basic interpreter sees it. À typical line in a 
program is made up of three parts plus the 
label. 


The first two bytes contain a binary repre- | 


sentation of the actual line number you have 
entered. This is used by the Basic editor for 
the normal sorting of program lines as you 
type them and also by the Basic interpreter for 
finding a numbered Goto or Gosub. 

There are no link addresses as used in most 
other Basics, so a search for a line number in 
either case involves starting at the beginning 
of the program and working through each line 
until the line number or a greater one 1s found. 

Each line is seen by the system as a number 
followed by a string, so the pointer must be 
moved on by a process similar to Len in Basic. 
This can be very time-consuming in a large 
program. 

The third byte is the position reserved for 
the label if one is included. Otherwise, it is the 
start of a string of characters that make up the 
statement or multi-statement line. This is the 
only position where a line can be labelled. 

The third part is the string of characters 
which form the statement. The length of this 
string is normally limited to 64 characters by 
the size of the input buffer located at # 100. 
'That includes all the characters which form 
the line number. This size can, however, be 
increased up to a maximum of 252 characters 
and most of the Basic statements will still work 
perfectly — see the program called Long 
Lines. 


Last character 


The last character is the final part. 
statement line must end with the normal string 
terminator, which is a carriage rerurn CH 13. 
This is the character recognised by the Len 
funcuon. 

The Basic statement line is not tokenised 
but is entered into memory exactly as it is 


The | 


18]?19-482; 
26 REM auto number lorna lines 
REM LORD HT #2200. SET UP 


REM МС GETKEY ЕОШТЇНЕ 
| &28EB-SOSFFEOZH 
Ie 28E4-BBDBUI6BSE 


ІНРИТ”"БЕСІН HT LINE NUMBER” = 
3 REM T=TOP OF YOUR PROGRAM IM LOWER MEMORT 


ай Т-ТОР-2 
@=5 
?T=13 
T=T+1 


FEM LINE LOOP, ӘТЕР POSITIVE OR ZERO. 


FOR J-B TO 32767? ЕТЕР 5 
A PRINT J 


| BY TYPING RUN. FREAK: 
REM USE DIRECT FROM LOWER MEMORY BY TYPING Gi] 


REM LABLE IS INVERSE СІШІНКЕ ОРЕН BRACKET 


HEH OF OLD 


B," STEP" 


ZI 
1л 


HEGHTIVE TERMINATES 


РЕМ SET ШЕ LINE HUMBER IH YOUR РЕПСЕНМ 


#Т=Л 7253 
T?12J&2523 

сай Т=Тт+2 

4 REM LINE LOOP, 


IMFUT CHARACTER Ет CHARACTER AMD STORE IH 


REM YOUR PROGRAM. RESETTING EMD OF PROGRAM MARKER EACH TIME 


: FOR I=ü To 249 


54921 INK dzoEB; IFI-G;IFTRSB8-13;0.d 


IFIzüa;IF?7£42580z47F;65.2 
IF?HSgüa-4rF;I-I-1;T-1-1: 
IFis243;F.d$48vYF:G0.x 
7Tz7420 
IF?T2s13; 
T?1213 
IFI>233:F, ЖҰР 


Ls, Z 


I-243;:6G.h 


[EN Cet pa [ы [ea Гыз fex 
Ex C qn 0 o] C CR 
бы бы Cu] RD ш US E 


(listing continued on next page) 


LINE LABELLING 


typed in — after binary coding the line 
number — and can be examined not only by 
the List command bur also by Print$ (memory 
location), which prints out the string starting 
at that position. 

This simplicity is the key to the Atom's 
flexibility but can have disadvantages. Much 
is made of the ability to shorten the Atom's 
Basic keywords to one or two characters 
followed by a full stop. This is Acorn's answer 
to the memory savings made by the tokenising 
used in Microsoft Basics. 

Speed of execution is also improved by 
using these short forms, although in some 
cases the saving is negligible. For example, 
when I had fitted the versatile interface 
adaptor chip to my computer, I tested it using 
the program given in /потіс theory and 
practice on page 170. 

This program times the execution of 
individual statements, and I found that the 
difference between Link and LI. was only lys. 
However, this was exceptional and most of the 
shortened forms are worth considering, even if 
they do reduce the readability of the program. 

As mentioned, the construction of the 
program will affect the speed of operation of 


| numbered Gotos or Gosubs. The usual answer 


to this problem, offered to Microsoft pro- 
erammers, is to place often-used subroutines 


EARMARKS 
ATOM ECONOMY 


at the beginning of the program so that they 
can be located quickly, usually at the expense 
of program structure. The same advice applies 
to Atom Basic except that Acorn has gone one 
better by introducing the labels. 

There are 26 normal labels plus an extra one 
which is nor documented by Acorn. If Acorn 
were aware of the existence of the 27th label, it 
may have been ignored because it can be used 
only under certain circumstances. 


Three conditions 


There are three conditions which cause the 
label routine to be called by the operating 
system and the first is when you type Run. 
Тһе area of memory allocated to storage of the 
labels is zeroed — locations # 38D to # 3C0. 
Each label has two consecutive bytes 
associated with it; a= # 38D and # 38E, 
b=#38F and #390 and so on. These 
locations are used to store the actual position 
of that label in your program. 

The second conditon occurs during the 
execution of the program. The interpreter 
checks the third byte of every statement line 
before execution to see if it contains a label. If 
it does, the memory location of that label is 
stored in the appropriate slot; otherwise, no 

[continued on next page) 
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| (listing continued mpm = ЕЕ m 

from previous page) Sek T PSF PF 
AGB T=T+i 

348 MENT І 


3S8 HEAT J 


тақа 
қын a 


= 
E 
m 
Ша. 
^el 
E 
= 
= 
= 


= 


da 
i5 m zi 


(continued from previous page) 
action is necessary and the execution of the 
statement can continue. 

The final condition is when a Goto or 
Gosub involves a label. The interpreter checks 
to see if the position of that label has been 
entered in the look-up table — # 38D to 
# 3C0 — and providing the value stored is 
non-zero, execution of the program will 
continue from the new location. 

If the look-up table contains a zero, this 
means that the label has not yet been 
encountered and a normal beginning-to-end 
search must be made before execution сап 
continue. Failure to locate the label produces 
an error message and halts the program. 


Maximum use 


Armed with this knowledge, we can now 
make maximum use of the labels available. 
Most of the labels we use will need to be 
dedicated to one particular line but there are 
many situations where a label can be used 
repeatedly in different positions. 

This particular use of labels must involve 
entry by normal progression from one line to 
the next so that the label is set or reset 
automatically and the Goto will be a back- 
wards jump to the last set position. 

This situation occurs frequently in most 
programs and the same label can be used every 
ume. I usually reserve x for this purpose. A 
typical case would be validity checking of 
input which may go something like this: 
100 PRINT “PHASORS LOCKED IN” ' 
11ОХІМРОТ “HOW MUCH ENERGY TO FIRE"! 
120 IF I>E;PRINT * * “TOO MUCH!! YOU ONLY 
HAVE "E" UNITS" ':G.x 
130 IF [*1000; PRINT * * "TOO HIGH!! WE WILL 
OVERHEAT” ';б.х 
140 IF ЕІОІРНІМТ “МОТ ENOUGH ТО 
WARM THE VALVES UP" *;G.x 
150. PRINT ОҚ” 

Once the program reaches line 150, the label 


becomes redundant until the next time you | 
invoke the phasors routine, when it will be reset | 


anyway. I havea labyrinth program where I use 
the x label more than 12 times and so make a 
considerable saving on normal use. 

One problem associated with using labels is 
that of tracing bugs which always manage to 
find a way into even the shortest of programs, 
Of course, the longer the program, the more 
bugs. This problem can be greater when using 
labels because a Goto or Gosub to a label 
ignores the line number which would 
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a FRIHT^"Hü MORE LIHE FHIMBERS'" “ 
1 REM TITY UP AND RETURH CONTROL TO LOWER MEMORY 


normally be stored for reference by the error 
routine, thus leaving the previously-stored line 
number intact. Acorn covers this by saying 
that an error message tells you where it thinks 


| the error has occurred which may be several 


jumps from the actual error. 
If you have already examined the Long 
Lines program, you will have seen the special 


label on the first line. It is the inverse-square | 
open bracket and it is special because it 1s not 


zeroed like the rest but is left set to whatever 
value was there when switched on, unless that 
value has already been used elsewhere. 

The label will be reset when a line number 
containing it is met or it may be set directly by 
typing. 

I$ 30] = # АХХХ 
where # ХХХХ 15 the position in memory 
where the label is, or could be. It does not 
actually need to be there providing the space 
does not contain another character which is 
essential to the Basic statement. 

This opens up the possibility of a Goto of a 


Gosub to the middle of a line which as far as I | 
Know is not possible on any other make of | 


computer. Try the following sequence. 
NEW 

10 END : PRINT "HELLO THERE” 

I* 3С1- ғ 29081 € 8208 for unexpanded 
Atom) 

GOTO [E] 


End statement 


There is no other way to pass the End 
statement in this line. If the Long Lines 
program is entered into screen memory 
starting at #8200, the X XXXX will be 
# 8203. An easier way to remember is to 
follow the usual sequence for entering 
programs into the graphics memory, 

?18= # 82 — enter graphics memory 
NEW 

LOAD "LONG LINES" 

RUN 

press BREAK 

NEW — or OLD if you have a program in 
lower memory 

You are now back in normal text memory 
where you can enter your own program while 
the long lines program stays intact with the 
label set. Type your program in the normal 
way until you reach a line that will not fit into 
the 64 characters allowed by the Atom, then 
type 

GOTO [T] or G.[T] 
You will be asked for a start-line number 


:Т=Т+2 


and step. value and you can then continue 
typing in your program. The difference is that 
now you have auro-line numbering and the 
capability of typing individual lines with a 
length of up to half a screen. 

These lines will be added to the end of vour 
program with the Top marker adjusted 
accordingly. To return to normal program 
entry, press Return when a new line number is 
presented; do not use Esc. Ensure that your 
long lines are exactly right before pressing 
return as the program does not allow you to 
edit existing lines or insert new lines into a 
program — that is for the mark II version. 


Beyond normal capacity 


You will find that your program will Save, 
Load, List and Run normally with the long 
lines intact and you will be able to edit and 
insert normal-length lines in the usual way. 
Most Basic statements will work perfectly in 
long lines but remember that you are pushing 
the system beyond its normal capacity and 
strange things may happen. 

For instance, an Input statement wirh a very 
long message built into it will print out the 
message in full but forget that it is supposed to 
be inputting. Also, a very long arithmetic 
expression will miscalculate its sums but 
continue without realising it. The limit in 
both these cases seems to be about 125 


| characters which is nearly twice the normal 


number. 
These are the only two that I have found so 


| far but there may be others, multiple If, And, 


Or statements are a possible candidare. These 
can be broken down where possible into 
smaller separate statements in а multi- 
statement line. For example: 
200 IF A= 0 AND B=0 AND C=0 AND D= 0 
THEN D 2 10 
Is equivalent to 
200 IF A= Ü: IF B=0; IF C=0: IF D—0; 0-10 
The Long Lines program is very useful for 
entering large quantities of Print statements 
such as instructions, where you often find that 
you have split a word between two lines. À 
useful tip to prevent this is to type the word 
Print, or P., and the opening double quotation 
marks. Then move the cursor with the cursor- 
control keys to the beginning of the next line 
before typing a string of characters for output. 
This way you can see exactly how it will look 
at run time while you are typing it in, makin 
centring and column alignment far easier. E 
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Essential 
Soffware Comp | 
[— 
Not Only eem PROGRAMS \ | І 
30 Programs for | simetai 
the Sinclair 

ZX 81:1K - 


Not only over 30 programs, from arcade games to the final 
challenging Draughts playing program, which all fit into the 
unexpanded 1K Sinclair ZX 81 but also notes on howthese programs 
were written and special tips! Great value! 


Understanding Your ZX 81 ROM - 


A brilliant guide for more experienced programmers by Dr. lan 
Logan, this book illustrates the Sinclair's own operating system and 
how you can use it. Includes special section on how to use machine 
code routines in your BASIC programs. 


The Complete Sinclair ZX 81 
BASIC Course 


At last, a comprehensive text for your Sinclair ZX 81! The complete 
BASIC Course is a manual which will immediately become ап 
Я indispensible work of reference for all your ZX 81 programming. 


Machine Language 
Programming Made 
Simple for the Sinclair - 
| A complete beginner's guide to the 
computer's own language - 280 machine 
language. Machine language programs 
enable you to save on memory and 
typically give you programs that run 
10-30 times faster then BASIC programs. | 


Sinclair ZX 81 ROM 


The Complete _ | 
Sinclair ZX 81 BASIC Course — £17.50 L1] 


Basic Course 


х — “ik... E 
Order Form: 


Orders to = 
The Essential Software Company , Dept BT 


Disassem bly, DR. 1 LOGAN. Š (Visconti Ltd.) 01 837 3154 cL on Cassetta £ 2.505 

| UTE n ' 47 Brunswick Centre, London WC1N 1AF Sinclair ZX 81 ROM Disassembly = I 

The definitive book for Part A - 0000H-OF54H £ тоос 
Мої Only 30 Programs/Sinclair 

NAME: ........ Се ia EE: + ZX 81:1K £ 695 cil 

needs those. ADDRESS: o ene 21242... Machine Language : 


Programming Made Simple £ 8.95 Ol 
Acres easi КОКА А a КЕ ОРОП rn aoe ee Understanding Your ZX 81 ROM £ 8.95 ol 
Postage and Packing £070 | 
(алан ".“..-....аа.... Postcode......-- Ramittance enclosed = EN | 
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lanswers about 
the Sinclair 
ZX 81 ROM. 


REGISTERED REFERRAL CENTRE 
FOR THE BBC PROJECT 


B E B p U ` FOR | Mine of Information Ltd 
| THE | Microcomputer Consultancy 8 Booksellers 


BBC "iE Í ZX orte 


INDEPENDENT NATIONAL USER NC A ча са ET ый 
GROUP FOR THE BBC MICRO For the Sinclair 1X81 


IF YOU OWN A BBC MACHINE, OR HAVE ORDERED ONE, personal computer + 
OR ARE JUST THINKING ABOUT GETTING ONE, THEN || 14KB RAM 

YOU NEED BEEBUG. rM 

BEEBUG runs a reqular magazine devoted exclusivly to the 


BBC Micro (10 issues per year]. Xe Easy to learn 


Mew program listings in each Issue: | 
3.D. Noughts and Crosses and Full Colour Moon Lander in | p For ages 7tolO/ 
April issue. | | 
Latest news оп the ВВС project. әз E ч rue > 
What you should know before you order your machine. | === i ж Pit your wits against | 
Hardware and Software Hintš and Tips: What the Manual = = ` l 
were дешы | B * , aninhuman intelligence! 
How to upgrade the À option. | em E : 
How to add joysticks and games paddies. | ЗЕ Міпе jevels of play from 
Beginners Guide to Basic starting in the April issue. Des 
Reviews of the latest software. | novice To expert 
Discount software and hardware. 
Regular advice Clinic to answer your queries. £10 
BEEBUG Software Competition with Cash Prizes. 
All this and much more when you join BEEBUG. SEND FOR OUR FREE CATALOGUE ОҒ 
— - : 100 SELECTED MICROCOMPUTER EOOICZS 
Membership: BEEBUG 


Introductory offer Prices include Р-Р in UK 


6 months £4.50 = S cues Rd. | Add 20% for delivery to Europe, Africa or the Middle East ` 
1 year £8.50 Herts : Ordersto: Moi ( 222-)1 Francis Avenue- St Albans: Herts 
эре {ниг certs AL36BL: England: Phone 0727 52801 -Telex 925859 
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Its peculiar blend of skill and 
luck marks Nim out as a 
perfect candidate for 
computerisation. David 
Lawrence's version of the 
board game is for the 
expanded ZX-81. 


WRITING A PROGRAM to play Nim raises some 
interesting questions about the quality of play 
you want your micro to exhibit. This is not the 
shortest Nim program possible, first, because 
it is written in such a way as to make its 
method of working transparent and secondly, 
because it contains a graphics representation 
of the game as it progresses, together with 
error messages for illegal moves. 

The secret of playing Nim is a form of 
binary arithmetic which goes as follows. To 
make the best move it is first necessary ro 
translate the number of counters іп each pile 
into a binary representation, then add the 
binary numbers without carry. 

Thus, if a game has arrived at a state where 
there are three piles of 8,7 and 1 respectively, 
their binary representations would be 1000, 
0111 and 0001. Proper binary addition would 
result in the answer 10000 bur adding them 
together without a carry results in 1112. 

To win a game of Nim your move must 
result in a position where the binary sum of 
what is left contains only even numbers 
including zero. If there are piles of 8, 7 and 1 
counters when your turn arrives, then you can 
win. If you leave the game in that state after 


your move, then a good player will beat you 
because there are odd numbers in the binary 
sum, 

Clearly, vou cannot transform each of the 15 
in the binary sum to zero to calculate the 
winning move. That would involve removing 
8+4+2 from a single pile and there is no 
single pile with 14 counters. The answer is to 
find a pile which, when represented in binary, 
contains a 1 in the same position as the 
leftmost odd number in the binary sum. 


In the case of our example, the leftmost odd | 


number in the binary sum is in the 8 position 
and the only pile with a 1 in the 8 position 


| when represented in binary is the pile that 


actually has eight counters so that is the pile to 
alter. 

Removing eight from the pile does not, 
however, solve the problem, since it would not 
rid us of the odd numbers in the 4 and 2 
positions of the binary sum. The solution is 
simple: starting from the 8 position, record -8 
— which rids us of one odd number — and 
move to the right along the binary sum and the 
decimal representation of the pile. 

In the 4 position we find an odd number in 
the decimal sum, so a change has to be made to 
that position in one of our piles. The rule is 
that looking at the pile we have decided to 
work with, if there is a 1 in the position we 
want to change, then we record whatever that 
position represents as a minus. IF there is a 
zero in the position that must be changed, we 
record the number represented by the position 
as a plus. 

In the case of our eight pile we have now 


recorded -8 and +4. Тһе 2 position in the 
binary sum also has to be changed and, 
following the same procedure, we record +2. 
The 1 position in our binary sum does not 
have an odd number, so we do not wish to 
make any change to our pile in the 1 position. 

We have now reached the end of the binary 
sum and have recorded three numbers, —8,+4 
and +2. Adding them together gives us —2 and 
that is the move we need to make. It will result 
in piles which, represented in binary, will be 
0110, 0111 and 0001. Adding them together 


| without carry gives us a binary sum of 0222 


and that is a winning position provided that 
we follow the same procedure on subsequent 
moves. 


Binary sum 


The Nim program calculates the binary sum 
in the subroutine at 1260. In the subroutine at 
1400 the leftmost odd number is recorded in 
one string, US$, and the other positions that 


| need to be changed in V$. After this, the 


subroutine at 2330 finds a suitable pile to be 
altered, the necessary move is translated back 
from binary аг 1600 and following, then the 
Imove is made from 1680, 

If the program plays perfectly, then 
someone who understands the method and is 
prepared to use it fully on every move can still 
win, as long as they move first but anyone else 
will lose every time, which becomes a trifle 
boring. The program attempts to avoid this by 
not playing a perfect game. 

The subroutine at 2330 does not, in fact, 
choose unerringly the correct pile to be 


NA Teal tHE ZX... 


1888 GOTO 1630 
1818 SAVE “НІН” 


1858 GOSUE 1388 


18680 IF GC13+G(2)+6¢3)+6045+6¢5)88 THEN PRINT “ROTTER. YOU WOH." 
18?ü IF Gei+G¢204+6¢3)4+60494+6¢5)=8 THEN STOP 


1638 GOSUB 1280 


1898 IF GéclosGC254GCS324GCd2«GC55s0 THEN PRINT "TEE-HEE. I WON." 
1188 IF Gé1)+G¢2)46¢3)+6¢45+6¢5)=8 THEN STOP 


1110 IF Us="66e08" THEN GOSUB 2228 
1128 Ei 18058 


1148 FOR Ізі TO 29 STEP 7 

1158 FOR KsGClÁ/7*1» TO 1 STEP -1 
1168 PRIHT RT 20-K.I;"O" 

1178 НЕХТ K 

1188 PRINT HT 2,1-1: 858; СІ/ғжіз; "o" 
1198 PRINT AT 28.1; CHRE CI157+*[/?) 
1288 НЕХТ I 

1218 RETURMH 

1220 PRIHT AT 8,80;"32 spaces" 

1238 PRINT ВТ B, 16: "32 seaces" 


ЕЕТШЕН 
1256 КЕН наа Е 
i266 REM EIHRHR'T SUM 
1278 REM XXX RI o 
1288 LET B2=Q 
1298 FOR ізі Tñ 5 
i200 LET Tfz"Gacga" 
1318 LET H-26CI» 
13280 FOR 1-5 TO 1 ЕТЕР -1 
i338 IF H/2C>IHTOMZ25 THEN LET T#<Jy="1" 
1348 LET H-IHTXH/Z» 
1358 NEXT J 
1266 LETEL=VALCT#> 
1378 LET B2=E2+BI 
1380 НЕХТ I 
1390 REM dde ey EEE ree 
1466 REM BINARY SUBTRACT 
1410 FEM se ККЖ 
1428 LET 5f-5TR$ (522 
1438 LET T£-"BBaB" 
1446 LET TS(6-LEM 5$ TO S3=54 
1456 LET Usz"apgaae" 
1468 FOR I= 1 TQ 5 
14/8 LET HsVRL (5785192 
1488 IF HM-2CSIHTCHÁ/2) THEN GOTO 1618 
143968 NEXT 1 
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1500 КЕТШЕН 

1518 LET П&&1)="1" 
1528 LET Y=" giga" 
1536 FOR J=I+1 TO 5 


1540 LET HeVRLCTSCTS» 


1558 IF HMJ/2«2INT (Н/22 THEN LET VECJOs"1" 


15568 НЕХТ J 
15708 GOSUB 2338 
15860 LET 5-8 


1590 КЕМ ЖИЕККЕ НЕКЕ 
1660 REM TRANSLATE FROM BIHARY 


1610 REM ЖЕ ЕЕЕ КЕККЕ 

1620 FOR I=S TO 1 STEP -1 

1620 IF LHC1><>"@" THEN LET 5=5+2##(5-1) 

1646 IF V£cIoe"1" BHD H£CIOze"G" THEN LET 5е5-2%ж(0-І) 
1658 IF V$CIO-"I" НЫП Ы%СІзе"1" THEN LET SsS*zw*Co-ID 


i560 НЕХТ I 


16780 РЕП ЖЖ ЕЖ жж 


1588 REM BDJUST FILES 


1630 REM Жжжж КЕКЕК ЕЕЕ ЖЕЕ 


ығай PRINT AT B.B:"I HILL ТАКЕ “pgo 


716 PAUSE 138 

1728 POKE 16437.255 
1738 LET G{P>=G¢P3-s 
1748 GOÜSUB 1138 

1758 КЕТПЕН 


FROM FILE ";F 


ітба БЕН ЭКЕ eee 
1778 REM SET PILES INITIALLY 
1728 REM aos eee 


1798 DIM GCS) 


1888 LET б(ізеінт «RHIM13» 

1818 LET G42»-INT <RHD#13) 

1828 LET GCG»-INT C(RHDEC27-GC12-GC022)) 

1H38 IF б(3)>16 THEN LET 55320516 —— 

1848 LET 6<43-ІНТ «ЕНІЖ(Зй-0<32-0(22-06199» 
1858 IF б‹4›> 16 THEN LET Gib -16 

1868 LET G55232-6(42-6C3) -GC20-6€ 15 

1876 IF G(5)> 16 THEN GOTO 1880 


i888 GOSUE 1138 
КЕТПЕН 


ex. 


1366 REM ЖЕЖ КККК Е 


1918 REM НССЕРТ HOVE 


19208 REM ЖЕНЕН xeokoieiookokokokee 
12338 PRIHT ЯТ 8,0; "ННІСН FILET": 


1948 INFOT М1 
1258 PRIHT Мі 


1966 IF Mic6 AND Mib THEN GOTO 2020 
1970 PRINT AT B.8."THERE ARE OHLY FIVE FILES." 


1908 PAUSE 1668 
1998 РОКЕ 16437.,255 


(listing continued on next page! 
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altered; it simply picks the first one that looks 
likely to be the correct pile. Usually, it will be 
right and will play ап unbeatable game. If, 
however, you can see from experience where it 
tends to go wrong, you can play to its weak- 
nesses, even if you are in a losing position, 
making it more like à game against a human 
opponent. 

Another solution 15 to allow the program to 
calculate a perfect move every time but 
introduce random mistakes. This can be 
achieved by replacing lines 2370 to 2400 with 
the following: 


{isting continued fram previous page) 


BOSUBR ї22й 
GOTO 19358 
ea IF GtXM1528 THEM GOTO 2060 

ЕЕІНТ AT 8.16;"HDTHIHG IH THAT FILE." 
PAUSE тай 
PÜKE 1543r.255 
GOSUB 1228 
GOTO 1536 
PRINT AT а, 16; 
INPUT М2 
ЕРІНТ Mz 

a IF Mzog AMD Mzzc-GZoMI» THEN GOTU Zire 
PRINT ЯТ 8.16;:"v0l CRHT.42 жкасет)" 
PAUSE le 
FÜKE 1543r,.2232 
GOSUE 1238 
GOTO zasd 
LET GXH1»26GCH1»-Hz 
PAUSE lee 
PORE 16437.255 
GOSUB 1159 
БЕТШЕН 
REH Жжжкжефекетжея жекен 
REM SAFE FOSITIGOH 
БЕН жеткеннен 
LET Зай : 
For ігі 10 Š 
IF 01555 THEN LET F=!I 
IF Giba THEM LET =G]? 
HEXT I 
LET ==! 


"HOM MRNY?'; 


e ө е LÀ * e 


Sean Overend has adapted Nim 
for the Apple ІІ to cater for 
beginners and advanced 
players alike. 


AFTER THE CHOICE of board size has been 
made by the player, the computer displays the 
randomly-selected pieces and gives the player 
the opportunity of starting. If the player fails 
to choose within the short time available tor 
the decision, the computer will start. 

The computer displays the state of the board 
after each move by the player and by itself. 
Games have to be played through to the bitter 
end — this 1s no hardship as the Return key 
need only be used once in the whole program, 
when the player's name is entered. 
Cumulative scores are displayed and you have 
an opportunity to change the board size, 
before entering a newly-shuffled game. 

Now let us examine the mechanics. As 
might be expected, the current state of the 
board is stored in a one-dimensional array A. 
The board size is the variable Z, shown on the 
screen as N. The random shuffle is performed 
at lines 350 to 370. The code for the timed 
decision “Who starts?” is at lines 390 and 400. 
Execution is looped Zx 100 times through a 
check of the contents of keyboard input data 
location — decimal 49152 on the Apple. 

Subroutines 900, 1020 and 1140 are straight- 
forward in that they merely request and check 
for validity the input of the player's move 


2365 LET N1- 6-1 

2370 FORI-1TO5 

2375 LET N2 — Gil) 

2380 FOR J=1TOWNI-—1 
2385 LET N2 — INT (N2/2) 


| 2390 NEXT J 


2400 IF N2/2 <> INT (N2/2) THEN GOTO 2430 

Making these changes will result in the 

program playing perfectly. A further line 
1455 IF RND < .2 THEN GOSUB 2220 


will produce a random move every five moves 
or so — more if you replace .2 with a larger 
figure. 


2318 GOSUB 16/9 
2328 RETURM 


shorter game. 


One final change you might like to make is 
to increase the speed of the game when you are 
ina winning position. The program as given 
assumes that you are in a winning position. 
Its best tactic 15 to take only one counter, thus 
prolonging the game as much as possible and 
giving you time to make a mistake. This is 
done by the routine at 2250. Alrering line 


2300 ro read 
LET S=INT (IRND*GIP) + 1 


results in more counters being taken and a 


2330 REM ЖЕЖ 
23460 REM FILE TO BE ALTERED 
5550 REM жеткіз RO Ж 


2368 
2378 FOR 1=1 TO 5 
2380 
2408 IF G¢I)-PILE 
2418 НЕХТ I 

2428 STOP 

2438 LET Par 2 
2448 LET H$-"Oüga" 
2458 LET C-GXP) 
2465 FOR Іші TO 5 
2478 
2488 LET C=INT(C/2) 
2490 NEXT I 

2500 RETURN 


LET PILE=2#4(5-1) 


IF GCIS22mPILE AND Gtr? 


CZKFILE THEN GOTO 24368 


2-224PILE THEN GOTO 2438 


IF C/2¢>1NT(C/2) THEN LET W$<é-[)="1" 


25180 БЕН жеее а к 


аага 
2530 
2940 


COUNTERS, ШЕ", 


TARE", 
FRIHT 
PRINT 
THPUT AF 
FETURH 


which consists of row and number of pieces to 
be taken. They then output the current state of 
the board on the screen. 

The interesting part of the program is the 
code that chooses the computer’s move. To 
understand it, you need to know the secret of 
the Nim strategy. Fundamentally, the tech- 


REM INSTRUCTIONS 
REM depo ooo КЕК ЕЕ КЕЕ 

PRINT "I HILL DISPLAY FIVE PILES ОҒ", "COUNTERS. 
ОН ЕНЕН MOVE DU CAH". 


"ТАКЕ AHY HUMBER OF 


"TO BHD INCLUBING ALL OF THEM--"."BUT 
ONLY FROM ONE PILE, “o 


» "THE HIHHER IS THE ОНЕ TO 


"THE LAST COUNTER. " 
"PRESS HEMLIHE TO CONTINUE." 


nique is to move in such a way that you leave 
an even number of each power of two, unless 
you have reached the end-game. 

To calculate the powers of rwo, you need to 
analyse each row into its constituent binary 
digits. Thus * 15 20; *** is 221 p 2D. ******* is 

(continued on next page) 
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(continued from previous раде] 
22--21--29 and so on. You then sum the total 
number of 22 in the whole board, the total 
number of 2! and the total number of 2°. The 
move that will win is one that will leave an 
even number of each power of two on the 
board. The exception is the end-game, where 
you leave single pieces — that is, * or 2? — in 
all remaining rows. Obviously, if you want the 
computer to take the last piece, you must leave 
an odd number of single pieces. 

To return to the program, lines 460 to 510 


| see if the end-game is in sight by counting the 
rows with only one piece, 5, and the total 
number of rows remaining, L. If S=L or 
S* 1 2L, you are at the end-game stage and the 
code is drawn appropriately, including the 
final win/lose position and the accumulation of 
the game scores. СО is the computer's score, 
SC the player's. 

If you have not reached the end-game, 
execution passes to line 840, where the power- 
of-two computer-move subroutine at line 1270 

15 called. This subroutine first calculates 


whether the board has an even number of each 
power of two, using for the purposes variables 
PO, РІ and P2 as Boolean, or truth, variables 
at lines 1290 то 1480. 

If the board has an even number of each 
power of two, line 2010, then any move will 
have to be made — lines 2040 to 2090. If the 
board is uneven, however, then the 
appropriate balancing moves are calculated 
and made, the code for which is divided in the 
program for convenience into groups defined 
by the number of odd totals of powers of two. 


в НЕН NIM PROGRAM - CORR IGH! GEAN OVEREMD FEE 1i Lite) RETURN 
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110 PRINT “YOU WANT FD TAKE FEAR FIRST. IHEM 1HE“ i110 SOTO їз 
120 PRINT “МІНБЕН TD БЕ [AKEM ЕРІМ ІНЕІ M ireu RETURN : 
1360. PRINT í PRINT 1170 REM SESSARSESRSRÉETESTERTZIEZERM 
idu PRINT "THE ОЧЕН MORES UNIT. 11% WOVE БІНЕН" [мз нен SUBROUTINE DISPLAY SIB [F 
imo PRINT “QUICKLY. AMI ЛЫЧ DISPLAYS ІНЕ BURU" 1130 KEM SERRE PRET ee 
18» PRINT “А8 Il ағрЕйкы GF Tele Lbs Mun iib? FOR I = 1 TQ 7 
170 FRIMT s PROMI 1170 J m ALY 
jBÓO PAH ^REMERMBER. HE Hb [BEES THE CaS) FEL irpo IF J = n THEM ІІІ Lata 
iu IMVEREE r PRINT "LOSEH": NORMAL ТЫН pHIMI " ТЕ 
700 PRINT = ТҮРЕ ANY. HEY REM YUU ARE READY” ішсе РНІМІ Ip" "a 
гіз GET ажа PRINT CHAWS аы ігі FoR Е = 1-10-04 
720 НОВЕ 3 PRINT т PRIN] s ЕКІМТ ТЕР PRINT = x*^t 
27 PRINT "YOU WILL SHORTLY BE ASKED HF You HIEH" 1255. NENT F 
жел FRINT “IG BTARI. TYRE "v^ GUETKLY, Fr TOU ur 124: PRINT 
тәй PRINT "DTHERBISE YOU HILL COSE 1HE CHANCE: = 12950 NEXT I 
z25 PRINT "WII GEI ТИКЕ LIME TO ANHWEUR IHE = TE RETURN 
от PRIMI "QCUESGTIDN. THE RIGGER THE EQDARD" 1221 БЕН КЖЕ&КЖЕКЕЕЙЕЖЕШЕКЕЯЕЕЕЕЕКЕ 
ПӘН PRINT : FHINT r PRINT "БІК6Л, Tw OTHER GEST iO": PAINT [2h НЕМ COMPUTER N BOVE чЕйлЕЖЕЕЕ 
шы» INPUT "WHAT iH YOUR КАНЕ” "знат: PRINT 1290: P) m пй ш Чаш тш 1) 
та DIM ei ino GOTO 1490: НЕН BEIF GLBRÜULTINEZS | 
250) PRIME “CHOOSE THE SIZE ПР THE BORD, =a NAE 1310 КЕМ ЖІБІ 
тас PRINT “ANY NUMBER BETWEEN 5 аму 7" r320 FO = NÖT Pos БЕТОНЫ 
270 PRINT 1 PRINT "me"rt GET At: ӘПІМІ ae 1320. BEM SUEZ 
SEO I = WAL PAS imac Pl mw NOT Pis RETURN 
290 JF Z Ç 5 UH £ » f THER  PHIET Пик Qa BOO М isto REM SUBS 
тін» GOTO 330 чар Pf] m NOT Pleo mo NOT Pur Peden 
Alu PRINT : FRINT “COMPUT RE SCOS "МЕ" “Siis PRTI ІЗ? REM БЫНА 
320 PRINT + PRINT “МЕМ GAME“: PRIMT itHo Бол NOI Бул RETLEN 
т» FRONT "DU "UU WANI A ный SIZE DUHANDES (ҮРӨ "үз БЕТ Gi: РБІМІ O82: PRINT Іза REM SUBS 
LADO PI Ok МОТ Pare m HOT Tx М fima 
7&0 ТЕ Өк m "Y THEM #70 i4ro BEEF Supe 
Җан FORI = 4-10) 2 1470 F7. MUI FZik]1 = МП Fi: БЕШИМ 
Зай Bede = [МГ 4 BMD fbb oe рр а d 1430 REM SUB? 
"XO MEAT | їй Yom FT E7Z1F1 w KOT Pires u NOI Fin HE VURE 
ig GULD 2440 1450 FORT = 1! ТО z 
S40 ЕЕН - PRINT “ПШ vile] ces] ІП mgl Rabi ІК mill = i THEN. GAO Dano 
TT. FOR J = 1 TO 2 ien та: BS AUT) cü5LUO Lo ASSO Іле, 13710, ees 1420 
Tah Y т PEER 4I! ТАН. NEXT I 
SOF fF v * = J20 ҰЫҒЫ Ud eas PIIMT sm: GUO PORE 1870 GOTO, JO 
296 -NEKT I 120 КЕМ TRICKY БІТ 
799 ЕНІН! Hke- i155 za Goo doo 1510 НЕН SINGLE POWER LIBRODTIINE 
Sup [F AS == [HEN 450 Lac [F Pi OUR P2 THON, SOTO 3290 
Ato GORI vus [9€ НЕН РП 
Sata ТЕППЕ lus [S40 FOR J] m 1 TÜ Тїк = PILI 
Si B Ph m ERI H 13250. TE Xx £2 « Ё INT tx ғ 2) (HEN 1370 
440 GOSUP Lito Ceo NEET 1 
"EUMD S чоъ = € 15750 Gti ә Atl? = 1 
Чёб POR I = L TD 7 1880: RETURN 
AU IF HII) к O THEM. ІБІШШІ 1515) 1590 IF PZ THEM ІЗІМ! 156% 
aj ІР Aiii w J TAIN GOTO 3o pé REN Ра 
avi L т ж іг GOTO S10 ТӘ FOR j m i TD fiX = ALII 
op B m Soe [{{ = L o-1 та IF X - ПА x.2 5 UR X x А ÜH XK x f* THEN 1540 
510 NEXT T L430 NEST I 
з IE 6 m i THEN irit 5o tese ACT} к Gil? = Z 
230° [E Se 1 - ТЫБЫ GOTO TiD {aac RETURN 
m) BOTO Abts КЕМ MOT EH AY tive REH PUNZ 
Шана [IF S m4 THEM GOIO tau 1àfO0 FOR Iw i TÜ J:i = ALI} 
ыл ІРІ w 1 THEN RH as ағ: Te Kk -> TMEM 1700 
Si БОР [ = £ TU Із REN мін Dl Ce 1550 NEAT I 
SI IF A41) = 5 THEM ШШ al Тін Ate w ee =< à 
tu Bil) z dif? — 1 110. RETURN 
Ab GOITO- eS І220 НЕЧ ТЫП КПК SUBRÜOLT I INE 
Ait NEAT I ір IF Po > THEN БОТП DNI 
oo БЕН PLAYER LOSES 1780 FOR l m 1 iD ZrX m aifi 
&5 HERE гї m CO * 1 irm TF X 5 СІНЕН AXI» е ACT! = бөз GOTO 1760 
bi PRINT Тан! ізіз FLASH : PETNI “YOE Lise" BRP Iren ІР m й OR X = Š THEN nil) = МІР = 2: БОТО 1782 
650 GOTT 510 17270. НЕХТ I 
be: BER OURPHITER LUSETZ ї? RETURN 
a70 HORE к PRINT : PRIM, та = SC = 1 1790. IF Fi THEN GOTO i8 
BSD PRINT 1AB4 15954 FOASH ; RINT "YOU МІН”: NORMAL LEO НЕН POHO AND РОМУ 
290 бй S10 igi FOR I om) TD fad т Betty 
Ял БЕМ WENSSELE CNDGAHE les: IF Xx = 5 ÜR X = T THEM ALI) s абр = бі ІШТІ) 1850 
319 TE 8 X = INT iS" т> MEM GOTO Ten тата IF x & 4 Qm X m в THEM Aii) = ALI) = 5: BOTO 1829 
it ЖЕМ 15 nno Laat MEXT 1 
ғча FOR = i 10:22 185 БЕТШЕН 
T) JF RLIY «* - H IHEM GOTO 77 Їй О REM РО AND FI 
zs Pr Ti шой 187606 FOR I mw E HD Z:x = Gils 
Fa | GO сн: eo ТЕ X = | OR X ев ІНЕН Bil) m ett) = 1s GO 1910 
Tit het E iamo IF X» 3 [iq xa; THEN ACL) s &rIk = 7: TO 1910 
ZG FEF S 15 EVEN АҚЫР (NEXT 1 
лә». FOR I m 1 To I TSiO- RETURN 
Bam) [к BELI = 1 THEN uio de {т БЕМ THREE FUMES SLUBRORITIME 
| нта Aripi = 1 1920. FUR I = i TO IX = AT) — 
Soa olg ята 01940 ТЕ X e 4 THEN ALE) m X: RETURN 
Низ НЕТТІ Ë 19950 IF X = 3 THEM RII) m 73 RETURN 
gau BUSIE үру ica IF E = Š THEN Aci) = іт RETURH 
S54) PRINT - FRIBMT 1970. IF X m 7 THEM RIS шоп: RETURN 
Bp FRINT " dv Mie із 4: PREM ӨНЕ MEET 1 
Hyg BUSU 13166 18984 RETURN 
men GOTO Adee (oO REA A3*A4SEXEKXKRXKKZAXRERR4udd 
Но) БЕН FTRÓRRRIAEEERXRRAXEREERAEARXERSIE 2016 IF MOT Po AMD NOT РІ AND MOT bz THEN GOTO 29040 
Shc БЕН SUBRO INE TMNELIT кылатын ғазы 2020 ПОМ BO + PI > P2 BOSUB 13520.1720,1920 
Spa БЕН fff eh eevee ree tae beers таса» RETURN 
шама PRIMI : FRING 2040. REM GOT 10 DO SLOMETHZIiG | 
330 PRIM " TOUR HOWE” 2050 FOR T = ТП £ 
зао PRINT : PRINT = ынын HV ғ: тойо IF ACT) = © THEN: GOTO 2090 
gra БЕТ RAFIK = YAL UE: ағ Al) m ACTER — 3 
Fou PRINT Ба 2000 GOTO 2100 
ыта JE Eoo» f ORBE 1 інші ry дут NEXT T 
Who IE AUD U THEM TON 2100 RETURN m 
vu FRIT OU IWAL MURDER, TRY sei": DEIN Vw 


50 YOUR COMPUTER, APRIL 1982 


See us at 


MICRO GEN QUALIT) . 
PRODUCTS r= 


ZX81 А/О CONVERTER BOARD 
This 4-channel analogue to digital converter, originally developed for joystick control, can be used for such 
applications as measurement of voltage, temperature, light intensity etc. 
The board fits in between the RAM pack and the 7Х81. (No skill is required to make this connection, and it 
actually improves the stability of the RAM pack.) Price now only £18.50 


JOYSTICKS FOR THE ZX$81, only £9.60 each 


eThe most exciting add-on ever for the ZX81, free yourself of that dead, unresponsive keyboard. 

е1 or 2 joysticks may be connected via our A/D board. 

е Тигп< your ZX81 into a true programmable games machine. 

eExtends the capability of the ZX81, imagine the tremendous variety of games and applications that now 
become possible. 

eDetails supplied on how to use the joysticks in your own programs. 

Please note that you cannot connect conventional analogue joysticks directly to the digital input ports found 
on most 1/О boards, an A/D convertor such as outs is required. 

A free copy of ZX AMAZE plus any one of the games listed below when ordering a joystick and an A/D 
board. 


Programs available 


L2 3 He Psat) You've tried the rest, now try the best. 
This program has many features including an ever increasing rate of play (they'll get you in the end). 
only £3.95 


ZX BREAKOUT. PME simply the best breakout on the market. 
Features seven bat angles (you won't find this one easy.) only £3.95 


4, lA 91:14 A very addictive arcade game. 


Bomb and shoot your way out of trouble, otherwise you are doomed to crash. Generates a different 
pattern, for a different game each time you play. On the reverse of the cassette is ZX REFLEX, find out how 
fast you really are. now only £3.95 


The original and still the best. 

* Graphic display of chessboard. * 5 levels of play. * Displays record of your moves and the computers. 
* Board can be set up to any position. * Has ability to change sides or level in mid-game. * PLUS. 7 

CHESS CLOCK on reverse side, records time taken by each player. * Resetable function. * Single key 


entry. 

NOW ONLY £6.50 
All our games are written in machine code, and can be used with joysticks or keyboard (except chess, 
keyboard only). Supplied on cassette with library case. 
To allow you to prove to yourself that our products are second to none, MICRO GEN offers the following 
terms to our customers. 


14 DAYS FREE APPROVAL ON ALL PRODUCTS 


All money will be refunded if goods are returned in good condition within 14 days of despatch. 
If you write a program which is exceptional, please submit it to us. We will offer a royalty if it is suitable. 


— —— == — — —— s — | 


—  —— ИСИС на eee 


— ———S 


Please rush me: (tick items required) 


MICRO GEN A/D BOARD Lj £18.50 JOYSTICK L] £9.60 
ZX SPACE INVADERS O E395 ZX BREAKOUT ІС £3.95 
ZX NEW-YORK O £3.95 zx CHESS Г] £6.50 


MORE DETAILS | 
Please айа 40р towards post and packing on all orders. 


ЕНІНЕН cen enr CIS EET ER OR T TERCER зеге еге sie deret ont Cheques and P.O. s payable to: 
MICRO GEN, Dept. YC4 


Аа ЕМЕН Ы DET d eT Ee EST ы E w a 8 
24 Agar Crescent, 

визнане pereeundtarete Pes PH PG PR Ee Peds Ree bee ee ee Bracknell, 

ЖОНИ с ars Re ie LEU EBERT CMS Berks. 

Pie bere i ee а area a ee roe pa are | 
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ZX81owners 


Protos' 


Keyboard is here: 


At last! A real full size keyboard in а top quality case for 
your ZX-81. 

Simply unscrew your ZX-81 printed circuit board from its 
black Sinclair case and plug into Protos. 


FULLY BUILT £64.95 inc. VAT 


Ф More accurate, faster typing with bigger and rea! keys 

e 40 colour coded key-tops for easy reading 

ә Robust, ‘big’ computer construction 

e PCB prepared for more add-ons to come 

e New edge connector provided for Sinclair and other 
manufacturers' peripherals 

e key legends can be changed for future new ROM functions 

e Sinclair PCB fully enclosed — and room for much more 


If you feel you've outgrown your ZX-81 don't sell it for 
peanuts and move to another system. Add it to Protos 
and make your ZX-81 grow. 

For details, large SAE, please. For orders add £2.80 post and 
packing. Cheques to ‘Frome Computing’. 


Protos pom 


| 20 Ashtree 


x | Road, Frome, 
Computer s тоте 


ВА11 25F 


Sustems 


BARGAIN BYTES 


FOR THE 16K ZX81 
UNBEATABLE VALUE! 
CASSETTE OF 8 PROGRAMS (50К+) 
For fun and fortune — 
no programming knowledge needed! 
ONLY f5 


DEEP SEA ADVENTURE (14K). Discover the treasure chest before yOu 
run out of gold or strength. Levels of play from "difficult" to “downright 
impossible". Also has “Save Game" feature. 

BANK ACCOUNT (13'К). Invaluable for controlling your finances. 
Produces detailed statements and can also keep track of credit card 
spending, 

UNDERGROUND ADVENTURE (612K). Battle against monsters and 
obstacles underground. A very difficult and challenging task. 
DEPTHCHARGE (232 K). A skilful moving graphics game. Fire your 
ep bars to blow up enemy submarines before they destroy your 
ship. 

HANGMAN (117: КІ. The old family game based оп a library of 500 
words, Excellent graphics. 

LOAN (244K), Calculates repayments, time, sum borrowed or interest. 
For Bank Loans or Mortgages. 

CODEBREAKER (2K). You have ten quesses at the four digit number 
held by the computer. 

FOREIGN CURRENCY (3K). How many dollars is £110? How many 
Francs is $38? See what your money will buy around the world! 


ORDER NOW! 


For convenience simply quote Y C3 and your name and addis on ihe reverse of your 


cheque/postal order, and your software (on TDK cassette) will then be despatched, 
first class past, complete with comprehensive instructions. 


Send to: 

Richard Shepherd, 22 Green Leys, 
Maidenhead, Berkshire, SL6 7EZ. 
Telephone: (0628) 21107. 
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SERVICES LTD 
The Acorn Specialists 


ACORN ATOMS with new keyboards............. 

BBC Machine MODELS А + B + 
accessories.. .-Stock өре March 

Full colour monitors (as used by the BBC).. MERE ЧУ: СИ) 

Green screen "Prince" monitors 12" (High Res 24MHz) “Е126.000 

**NEW** GP100A Printer (improved print; wider paper) ...£247.25 

ATOM Centronics type printer cable E18. 

6522 VIA interface chip 

1415244 Buffer.. 

Printer socket for ATOM .. 

4K Floating point ROM 

**NEVW** ACORN 96K single disk расК............------------- 

Disk Buffer Pack & Connector 

BBC ROM SETS FOR ATOM.. 

ATOM Word pack ROM . decer 

UTILITY ROMS Ext. Basic: Toolchest: RS232.. wee from £28.00 

ATOMCALC ROM (Ideal for business) . £39. 

UTILITY ROM SWITCH (any of 4 ROMS- Softswitch) .. 

Extra PE recommended . y een -perik £3. 20 

АТОМТЕІ .. n CI EE ы ыры ..E142.00 


SOFTWARE 


Games Packs 1-9.. -each £11.50 
Games Pack 10 (10 games fori min. `АТОМ).. ; ...E11.50 
Soft VDU New character set design.. UELLE: ..E11.50 
Maths Pack 1, Maths Pack 2 ..each E11. 50 
ATOM DATABASE.. En EMT. 
UTILITY PACK 1 Dissembler + Fast COS - + -Renumber.. 

PEEKO COMPUTER Simulates a Micro on the screen . 


-full range in stock | 


BUG BYTE Е GALAXIANS 

ATOM Desk Diary, Address Book and Planner .. Jib 
ATOM ADVENTURES Dungeon, House, Intergalactic. 
АТОМ SYNTHESISER (very creative)............................ ; 
ATOM LIFE PACKAGE. A fast version of life 


ATOM WORD TUTOR Pairs, Relations, Sentences. ) 
Suitable for Primary School СҺІЮгеп........................... | 

ATOM INTRODUCTORY PACK — 4 cassettes: | 
1. Interactive Teaching. 
2. Financial Planning. Minicalc and Sales. 1 
3. Household Phonebook. Learn to touch type. 
4. Games. Attack, Connect 4, Breakout, Memory 
and Mastermind 


The BBC's "The COMPUTER BOOK" ............................. £6.75 
The NEC ЗП HOUR БАБ ПС + а чеде YES £5.50 
Practical Programmes for the BBC p 

and the Acorn Atom.. E RU 
ATOM Business Book by J. ‘Phipps. 
ATOM Magic Book .. Vcr РИК 
Getting Acquainted with your ACORN АТОМ .. 


ELTEC SERVICES LIMITED 
231 Manningham Lane, Bradford BD8 7HH 
Tel: Bradford (0274) 491372 


We accept Access and Barclaycard by mail or phone. 
All prices include VAT, where applicable, 
Add 50р UK p&rp for all items EXCEPT large hardware, eg Computers, 
Monitors, etc., then add £3.00 for a Securicor delivery. 
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1980 saw a genuine breakthrough – 
the Sinclair ZX80, world's first com- 
plete personal computer for under 
£100. Not surprisingly, over 50,000 
were sold. 

In March 1981, the Sinclair lead 
increased dramatically. For just 
£69.95 the Sinclair ZX81 offers even 
more advanced facilities at an even 
lower price. Initially, even we were 
surprised by the demand - over 
50,000 in the first 3 months! 

Today, the Sinclair ZX81 is the 
heart of a computer system. You can 
add 16-times more memory with the 
ZX RAM pack. The ZX Printer offers 
an unbeatable combination of 
performance and price. And the ZX 
software library is growing every day. 


Lower price: higher capability 

With the ZX81, it's still very simple to 
teach yourself computing, but the 

Z X81] packs even greater working 
capability than the ZX80. 

Ituses the same micro-processor, 
but incorporates a new, more power- 
ful 8K BASIC ROM - the ‘trained 
intelligence’ of the computer. This 
chip works in decimals, handles logs 
and trig, allows you to plot graphs, 
and builds up animated displays. 

And the 2X81 incorporates other 

Operation refinements — the facility 
to load and save named programs 
on cassette, for example, and to 
drive the new ZX Printer. 


BASIC manual 


Every ZX81 comes with a comprehensive, specially- written 
manual - a complete course in BASIC programming, from 
first principles to complex programs. 


Higher specification, lower price — 
how's it done? 

Quite simply, by design. The ZX80 
reduced the chips in a working 
computer from 40 or so, to 21. The 
Z X81 reduces the 21 to 4! 

The secret lies in a totally new 
master chip. Designed by Sinclair 
and custom-built in Britain, this 
unique chip replaces 18 chips from 
the ZX80! 


New, improved specification 

@ 780A micro-processor - new 
faster version of the famous Z80 
chip, widely recognised as the best 
ever made. 

@ Unique ‘one-touch’ key word 
entry: the ZX81 eliminates a great 
deal of tiresome typing. Key words 
(RUN, LIST, PRINT, etc.) have their 
own single-key entry. 

e Unique syntax-check and report 
codes identify programming errors 
immediately. 

@ Full range of mathematical and 
scientific functions accurate to eight 
decimal places. 

e Graph-drawing and animated- 
display facilities. 

@ Multi-dimensional string and 
numerical arrays. 

@ Up to 26 FOR/NEXT loops. 

e Randomise function — useful for 


games as well as serious applications. 


@ Cassette LOAD and SAVE with 
named programs. 

6 1K-byte RAM expandable to 16K 
bytes with Sinclair RAM pack. 

@ Able to drive the new Sinclair 
printer. 

@ Advanced 4-chip design: micro- 
processor, ROM, RAM, plus master 
chip — unique, custom-built chip 
replacing 18 ZX80 chips. 
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Sinclair ZX81 Personal Com 
the heart of a system | 
that grows with you. 6 


Kit or built — it's up to you! 

You'll be surprised how easy the 

Z X81 kit is to build: just four chips to 
assemble (plus, of course the other 
discrete components) - a few hours’ 
work with a fine-tipped soldering iron. 
And you may already have a suitable 


mains adaptor – 600 mA at 9 V DC 


nominal unregulated (supplied with 
built version). 

Kit and built versions come com- 
plete with all leads to connect to 
your TV (colour or black and white) 
and cassette recorder. 
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l6K-byte RAM 
pack for massive 
add-on memory. 


Designed as a complete module to 
fit your Sinclair ZX80 or Z X81, the 
RAM pack simply plugs into the 
existing expansion port at the rear 
of the computer to multiply your 
data/program storage by 16! 

Use it for long and complex 
programs or as a personal database. 
Yet it costs as little as half the price 
of competitive additional memory. 

With the RAM pack, you can 
also run some of the more sophisti- 
cated ZX Software — the Business & 
Household management systems 
for example. 


Siri 
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6 Kings Parade, Cambridge, Cambs., CB2 1SN. 
Tel: (0276) 66104 & 21282. 
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the ZX Printer 
for only Е49,35 


Designed exclusively for use with 
the ZX81 (and ZX80 with 8K BASIC 
ROM), the printer offers full alpha- 
numerics and highly sophisticated 
graphics. 

A special feature is COPY, which 
prints out exactly what is on the 
whole TV screen without the need 
for further intructions. 


How to order your ZX81 

BY PHONE - Access, Barclaycard or 
Trustcard holders can call 

01-200 0200 for personal attention 
24 hours a day, every day. 

BY FREEPOST - use the no-stamp- 
needed coupon below. You can pay 


Atlast you can have a hard copy 
of your program listings - particularly 
useful when writing or editing 
programs. 

And of course you can print out 
your results for permanent records 
or sending to a friend. 

Printing speed is 50 characters 
per second, with 32 characters per 
line and 9 lines per vertical Inch. 

The ZX Printer connects to the rear 
of your computer - using а stackable 
connector so you can plug in a RAM 
pack as well. A roll of paper (65 ft 
long x 4 in wide) is supplied, along 
with full instructions. 


by cheque, postal order, Access, 
Barclaycard or Trustcard. 

EITHER WAY - please allow up to 

28 days for delivery. And there's a 
14-day money-back option. We want 
you to be satisfied beyond doubt – 
and we have no doubt that you will be. 


To: Sinclair Research, FREEPOST, Camberley, Surrey, GU15 3BR. Order 

| Qty | Item Code | Item price Total | 
| £ £ 
| Sinclair ZX81 Personal Computer kit(s). Price includes | | | 
| _ | ZX8IBASIC manual, excludesmainsadapto. 1 12 | 49.95 = | 
Ready-assembled Sinclair ZXB1 Personal Computer(s). | | 

| Price includes ZX81BASIC manual and mains adaptor. | 11 | 69.95 | | 
| Mains Adaptor(s) (600 тА at9 V DC nominal unregulated). | 10 | 895 | | 
| | 16K-BYTE RAM pack. EA + B | 

| | Sinclair ZX Printer. 2r 
| 8K BASIC ROM to fit ZX80. 17 „ыз | 
| | Post and Packing. 295 | 
| (Please tick if you require a VAT receipt TOTAE£ — 2 — | 
| *| enclose a cheque/postal order payable to Sinclair Research Ltd, for 1. | 
| *Please charge to my Access/Barclaycard/Trustcard account no. | 
| *Please delete/complete as applicable. ШЕ кеі) өре рлер | 
| Please print. 
| мате: MrMrs/Miss L1 E | 
[Pa ees ІСІНЕ ЕТЕСІЗ үүнү арау 
ri SEE OPE e ӨЙ UE ET SET oer pen» 
[-FREEPOST -no stamp needed. YOC оа 
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How the ZX8l compares with other personal computers 


SYSTEM IDENTIFICATION ZX81 ZX80 ACORN APPLEII PET `  TRS80 TRS80 
= | ATOM PLUS 2001 LEVELI — LEVELII 
ROM 8K 4K BK ВК 14K AK 12K 
GUIDE PRICE Basic unit — inc; VAT ETO £100 £175 £630 £455 £290 £575 
Unit plus 16K RAM ("12K RAM) £120 £150 £285* £630 £530 £360 £375 


COMMANDS LIST, LOAD, NEW, RUN, SAVE Ss eee 05 БВ ө © a e 
STATEMENTS PRINT, INPUT, LET, GOTO, | 


GOSUB/RETURN, FOR/NEXT IF/THEN e e Ф Ф e e e 
STEP - ELO: ә e e Ф © © 
TAB е 2 e e e 

ARITHMETIC | ABS.RND e e ө e РЕН: i 3 
FUNCTIONS INT =a е Herr ERN ТАТРЫ ee | @ 

ATN, COS, EXP, LOG, SGN, SIN, SOR, ТАМ 2 v =e eo e 

ARCSIN, ARCOS ө 

STRING CHRS ө ° e e e 
FUNCTIONS LEN. ә e e е e 

ASC(CODE), STRS, VAL, INKEYS E E e 
NUMBERS FLOATING PT+10 = т e Ф e e 

INTEGERS а e e e e 
NUMERIC А-7 н ET e Крга ыс Б == 
VARIABLES АА-20 e e e 
| An-Zn, n=any alphanumeric string e e 
STRING AS&BS — —— ari vie cA T ШЕР >. oe TUN 
VARIABLES AS to Z8 | Даз RE? (00 0 CREE 8 Ss X р S= = 
— Sst eS AnS to Zn$ n=any alphanumeric character l m ES e e e EA 
NUMERIC SINGLE DIMENSIONAL Ф Ф Ф 
ARRAYS MULTI DIMEMSIONAL e e e e 
DISPLAY ROWS: 077 Eg? 24 24 16 24. 25 16 dod Wars 

COLUMNS gu 32 32 40 40 64 64 

LOW RES GRAPHICS (< 7000 pixels) в e e e e е ë 
SS HI RES GRAPHICS (2>40000 pixels) & e 
SPECIAL USR (CALL, LINK) а e e e e e 
FEATURES PEEK, POKE (OR EQUIV) — ° e e e e e 


Sinclair software Тһе ultimate course lf you own 
on cassette. in ZX81 BASIC Sinclair ZX80... 
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The new 8K BASIC ROM used in the 
Sinclair ZX81 is available to ZX80 


The unprecedented popularity of the 
ZX Series of Sinclair Personal 


Computers has generated a large Some people prefer to learn their owners as a drop-in replacement 
volume of programs written by users. programming from books. For them, ^ chip. (Complete with new keyboard 
Sinclair has undertaken to the ZX81 BASIC manual is ideal. template and operating manual.) 
publish the most elegant of these on But many have expressed a With the exception of animated 
pre-recorded cassettes. Each рго- preference to learn onthe machine, ^ graphics, all the advanced features 

gram is carefully vetted for interest through the machine. Hence the of the 7X81 are now available on 

and quality, and then grouped with пем cassette-based ZX81 Learning your ZX80 - including the ability to 

others to form single-subject Lab. drive the Sinclair ZX Printer. 

cassettes. The package comprises a 160- = р 
Software currently avallable page manual and 8 cassettes. 20 те; 

includes games, junior education, programs, each demonstrating a — i cizi 

and business/household manage- particular aspect of ZX81 program- i i 

ment systems. You'll receive a ming, are spread over 6 of the Z X8 | 

Sinclair ZX Software catalogue with cassettes. The other two are blank 

your 2X81 — or see our separate practice cassettes. 6 Kings Parade, Cambridge, Cambs., CB2 1SN. 


advertisement in this magazine. Full details with your Sinclair ZX81. Те: (0276) 66104 & 21282. 
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Nick Hampshire shows how 
you can exploit the Vic's 
graphics-character generator to 
plot high-resolution graphics. 


HIGH-RESOLUTION point plotting uses exactly 
the same principles as the generation of user- 
definable characters. It entails filling the video 
RAM with each of the 255 character codes — 
only half the screen can be used with eight-by- 
eight characters. The RAM character 
generator can then be used as a high-resolution 
memory-mapped display. 

If all bytes in the КАМ character generator 
are set to zero, then the screen is blank. If you 
then set one bit in one of the characters, a 


single high-resolution dot will appear on the | 


screen. The relationship berween a single dot 
on the screen, the locations in the RAM 
character generator, and the code value in each 
of the video memory locations is shown in 
figure 1. 

It shows that the basis of high-resolution 
plotting is simply filing the video RAM 
corresponding to the screen area of the high- 
resolution display with successive and incre- 
mented code values. The rest is а matter of 
calculation to ensure that the correct bits are 


Figure 1. Relationship between character- 
generator locations and video memory code. 


set in each of the eight bytes corresponding to | 


each of the character codes used in the video 
RAM. 

А high-resolution plotting program consists 
of two parts; the initialisation and the point- 
plot subroutine. Initialisation sets the registers 
of the 6561 for a user-definable character 
generator, lowers the top of memory to protect 


that character generator, enters the correct | 


data into the video and colour RAMs and 
clears the contents of the ҚАМ character 
generator. 

The point-plot subroutine is called when- 
ever a point is to be plotted or erased. It 
consists of a routine to calculate, from given X 
and Y co-ordinates, which bit in which byte of 
the RAM character generator is to be set or 
erased. 

It should be noted that the area of the screen 


devoted to high-resolution plotting can vary | 


from just a few adjacent character spaces ro the 


whole screen. To do this, the 6561 is | 
initialised to display eight-by-16 characters 


rather than the normal eight-by-eight. That 
requires the RAM character generator to be 
enlarged to АК. 


& REM Ж IHITIRLISE 6561 REGISTERS 
? PRINTS “ 
& РОКЕЗ6ВӨГ,128 
з РОКЕЗЕВ65,Бй 
із FiB2mO:FLBOD-TIZE-FClomé4:Fizo0ESZ-ECGOT06 
zB Fite: riadi Figs Fem] 
3 FOüRUZOTOSSS 
32 PÜREPOSBTD,.D 
34 PÜEESE4BBeHU = 
36 HEAT @ 
40 FOR G=51 287081 28425585 
Az PÜKED.B8 
44 НЕХТ Q 
45 FÜKESGS693.253 
46 РОКЕЗӨЕБЕ,РЕЕК(СЗ6ВБӨОПЕ128 
4r POUKESOBSO?.190 
68 REM 
&1 REM PLOT GRAPH OF FUNCTION IH LIHE 98 
ez КЕМ 
88 FOR С-ӘТ01У5 
ЭЙ L=45+40*#SIHOC 10» 
REM 
Sz БЕН *HIGH RESOLUTION POINT PLOT ROUTIHE 


Program 1. High-resolution plot of a function. 


An example of a set of Basic routines to plot 
points in high resolution, plus lines and 
circles, is contained in program 1l. These 
routines use a 2K character generator and 
eight-by-eight characters so the display 
occupies only half the screen. The 6561 
registers have been used to centre the display. 

The Vic has two modes of colour operation: 
high-resolution mode and multicolour mode. 
Тһе operating mode and the colours used are 
determined by the contents of control registers 
15 and 16 of the colour video RAM. The 
colour video RAM is located in а 506-byte 
block of memory starting at location 59600 — 
38400 decimal. 

If there is more than 8K of user memory, 
the starting location of colour RAM moves 
down to $9400 — 37888 decimal. The colour 
video RAM is only four bits wide, bits Ü to 2 
аге used to select the character colour, and bit 
3 is used to determine whether that character 
is in high-resolution or multicolour mode. 

The high-resolution mode is selected by 
having bit 3 of the video colour RAM set to 
zero. This is the normal mode of operation 
and in it there is one-to-one correspondence 
between character generator bits and the dots 
displayed on the screen. This means that all 1 
bits will be displayed as dots of one colour and 
all 0 bits as dots of another colour. 

Each character has two colours, a fore- 
ground — all the 1 bits — and a background 
colour — all the 0 bits. One of these colours is 
determined by the first three bits of the video 
colour RAM and the other by bits 4 to 7 of 
control register 16. In normal operation, the 


------- 


foreground colour is stored in the video colour | 


RAM and the background colour, which is 
common to all characters displayed on the 
screen, Is stored in register 16. 

This can be reversed so that all characters 
have the same foreground colour which is also 
determined by register 16 and different back- 
ground colours set by the contents of the 
colour video RAM. Whether a common fore- 
ground or а common background is selected 
depends on the contents of bit 5 of control 
register 16. 

If bit 3 is set to 1, the display will have 
differently-coloured characters on a common 
background colour; if bit 3 equals 0, all 
characters will have the same colour against a 


different colour background. In addition to the | 


VIC COLOUR GRAPHICS 


Жа REM 
iga H-5izH 
118 LEsL.S 
128 ІР-ІНТІШЕ) 
130 б=я+(.я#1762 
148 LRsCLR-LROX& 
зай CF=L78 
310 CHZIHTCCR? 
S20 Ншағ(сна) 
325 A=-Ħ+LÈ 
338 CESIHTEZ£CCE-CAOXE 
4680 PÜKER.FEEKCROURF СРУ 
S88 HEXTIC 
550 REH : 
551 FEN жЫНІТ FOR KEY PRESS THEH FETUFH 
552 REM XSCREEM TU HORHAL 
S53 БЕН 
Ga GETRE- [ЕН =* "THEHESS Z 
1@@й РОКЕЗӘЗбӘО, 240 
iis POQKE36566, 150 
1820 FO0RE3SSS7Z, 174 
ійзй FOKE36865, 38 


foreground and background colours, the 6561 
allows the colour of the border around the 
display area to be changed. This is selected by 
bits Q to 2 of control register 16. 

The colours which can be displayed on the 
Vic are divided into two groups. The first 
group has eight colours. These colours can be 
used for the foreground or video colour RAM 
stored colour, and the border. The second 
group has 16 colours which can be used for the 
background colour — also stored in control 
register 16 — and for the auxiliary colour. 
This is used only in the multicolour mode. 
The colours available in each of the groups are 
shown in table 1. To test the capabilities of 
high-resolution mode, carry out the following 
operations. Set bit 3 of register 16 for common 


Auxiliary/background Border/ Character 
colours colours 
0 Black Black 

1 White White 
2 Red Red 

3 Cyan Cyan 

4 Magenta Magenta 
5 Green Green 

6 Blue Blue 

7 Yellow Yellow 
8 Orange 

9 Light-orange 

10 Pink 

11 Light-cyan 

12 Light-magenta 

13 Light-green 

14 Light-blue 

15 Light-yellow 


Table I. 
codes. 


Background and character colour 


background or common 
common foreground: 

POKE 36879, PEEK (36879) AND 247 
For common background: 


POKE 36879, PEEK (36879) OR 8 


Set the common background/foreground 
colour in bits 4 to 7 of control register 16. 
There are 16 colours possible. It is the colour 
number as shown in the table which 15 stored 
in the register, as in the following example 
where variable C is the colour and is set to a 
value between 0 and 15: 

POKE 36879, PEEK (36879) AND 15 
РОКЕ 36879, PEEK (36879) OR (C*16) 
(continued on next page) 


foreground. For 
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(continued from previous page) 
return to normal with 
POKE 3687927 


Ser the border colour in bits 0 to 2 of control 
register 16. There are eight possible border 
colours and it 15 the colour number shown in 
table 1 which is stored in the register, as in the 
following example were variable C 1s the 
colour set to a value between 0 and 7: 


РОКЕ 36879, PEEK (36879) AND 248 
РОКЕ 36879, PEEK (26879) OR 0 
Put the colour code for each character то be 
displayed into the corresponding location in 
the colour video RAM. There are сїрїї 
possible character colours — see table 1 — they 
are stored in bits 0 to 2 of the 506 locations in 
the colour video RAM. 
This ів done automatically in a Print 
statement where the- character colours can be 
embedded in the string as colour commands. 


If Poke commands are used to put characters | 


into the video RAM then the colour code must 
also be Poked into the corresponding location 
in the colour RAM. 

Given the column number, Col, and the line 
number, Lin, of the display plus the ASCII 
code of the character, А, and the colour code 
for that character, C, the following routine 
will pur the character and its colour into the 
correct locations in the two video RAMs: 

100 Q = LIN*22 + COL 
110 PORE 38400 + Q, C 
120 FOKE 7680 + Q, A 

The multicolour mode is selected by having 
bit 3 of the video colour RAM set to 1. In this 
mode there is а two-to-ane correspondence 
between character generator bits and the dots 
displayed on the screen. This means that two 
bits of the character-generator matrix for that 
character code correspond to one dor on rhe 
screen, and the colour of that dot is 
determined by the two-bit code in the 
character generator. 

The multicolour mode is not suitable for use 
with the ROM-based character generators but 


can be very effective when used with a user- | 


definable RAM character generator. This is 
because the ROM character generators are 
designed for high-resolution mode displays, 
where cach bit in the character matrix 
represents à dot position on the screen. 

In multicolour mode, the character 


generator contains the colour of each dot by | 
| summarised using the following example: Set 


using two bits to represent each display dot. 
With a ROM character generator, most 
characters will thus appear as an array of 
differently coloured points rarher than a 
character. 

The two bits of the character-generator 
character matrix, which represents each screen 
dot, select one of four colours for that dot in 
multicoleur mode. The four codes created by 
these two bits tell the 6561 where to find the 
colour information for the dot. The two-bit 
code 15 not itself a colour code; it is simply a 
pointer to four different colour:codes, giving 
greater flexibility, as each code pointed to has 
either three- or four-bit resolution. 

The use of a simple two-bit pointer, 
combined with bit 3 of the colour video RAM 
being used to determine the colour-display 
mode means that 1t 1s possible to mix high- 
resolution. and multicolour characters in а 
display. 
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Š wate hat Goel AHD CHAR GEH 
з B 
B PDKES6SS7 125 
5 PDkKE3SSSS,. 68 
18 ғсвзеб:Есроші28:Е(12-Е4:Е(рое3? 
28 Febisié-F C4 .=3-FiS)=4:Fieies: Fore] 
35 FOR ü-aTOü2s* 
3r РОКЕгЕЕВЕ0, 0 
38 POKRE3840040, 2 
39 HEXTO 
46 FORQ=SS120TOS120+255.85 
41 FOKEG, ü 
42 НЕКТО 
45 РОКЕЗБЕБЗ, 255 
4e POKES6666. PEEK (s8s660R 128 
т РОКЕЗ6867,150 
98 REM 
51 КЕМ *DHTH FOR LINE DRAWING 
Sz REM ЖЕТВЕТ HT COORDINATES x1, 41 
ӘЗ REM KEND HT COORDINATES Х2,Үг 
94 КЕН 
1808 REBDMI.v1.X2,VZ 
ieS IFXIZZSSTHEHZBB 
116 GOSUBIGBO 
іге GOTOIBO 
150 DATA $6.16. іад, 46 
191 DATA &8.168.68.480 
152 DATA 32.38.95.58 
153 ТАТА £5.38.65,88 
154 DATA &5.89,.95,88 
125 ІНІН 85,88,85,60 
156 DATA 28.88.50,650 
127 DATA 85.668.30,68 
158 DATA ?8.7/2.78.468 
159 DATA 7S. 75, 795,60 
158 DATA 78.72.75.75 
1&1 ІНІН га. ва. 75,68 
162 DATA 73,58, 78,35 
1&3 DATA 75.56.75,35 


7Ө,35,75,35 
1&6 DATA 85,58,295,35 
lér DATA 58,58,98,33 
1&8 DATA 85,50,98; 


ІРІ DATA 22,28,22,58 

172 DATA 120,38, 128,58 
173 DATA l122.98.122.58 
188 КЕМ ЖЕНІП OF СІНЕ DATA 
1289 eda 295. 2655. 255, 255 


191 РЕМ *DñTR FOR DRAWING CIRCLES 
192 REM #CENTRE AT COORDINATES CK; CY 
193 REM RADIUS E 

194 REM 

199. DATA 295.255.255.2b55 

208 CXe2I:Cvm48:R-1B 

218 GOSUBSƏQQ 

22H Скшігі: үш38:Бе16 

238 бО5ШЕЗӘОІ 

ЕЯНВ бЕТНЯ:ІРНШ""ТНЕН2ЯЙ 

1000 REM 


Program 2. High-resolution plot of points, lines and circles. 


The colour of the dot can be either the 
background colour, the foreground colour, the 
exterior border colour or a special auxiliary 
colour, information on which is stored 1n bits 
4 to 7 of control register 15. The multicolour 
mode select codes are: 

00 — Background colour 
01 — Exterior border colour 
10 — Foreground colour 
11 — Auxiliary colour 
The use of the multicolour mode can be 


the background colour to one of the 16 
colours. This colour code is stored in the 
following example in variable C which will 
have a value between 0 and 15: 
POKE 36879, PEEK (36879) AND 15 
POKE 36879, PEEK (26879) OR (C*16) 
Set the exterior border colour to one of the 


eight colours. This colour code will have a | 


Figure 2. Character-matrix settings. 
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3210 
ды 2 L. | Жү 


"CE A ке 


ІЗІН КЕМ *LIHE DRAWING ROUTINE 
1020 ТЕН AUSES DATA FROM СІНЕ DATA- TABLE 


12885 XImEZ-kI 

1210 ҮШеҰ2-ті 

1238 fð=1:Al=] 

1248 IFVDCOBTHEHRGS-1 

1258 IFXDCBTHEHHIs-i 

1278 KESRESCXIO VE-HESCVID:DIisXE-VE 
i288 IFDi12-8THEH!328 

12598 S8--1:51-0:LGmRVE:SHEXE 
1360 ІРУШ>-ӨТНЕНӘЙ-1 

1318 GOTO1348 

1328 Sa-Bü:Si--1:LGsXE-SHmVE 
1338 IFKIOSBTHEHSi-1 


REM 
1258 [Tet : T585H: UBD-EG-SH:CRELG-SHÁZ 
=й 


1356 КЕН 

1270 C-XI:L-2vY1:6050UEZ2]08 

1388 IFCT2sSBTHEHId2BH 

12928 CT-CT*-TS5:X1-X1*51-'v1-v71-58 
1418 GOTO146a 

1420 CT=CT=UD: іні: Vi=vi+he.- 
1468 TTzTT-I 

1478 ТЕТТОВТНЕНЕЕТШЕН 

1480 GOTOLSTS 


20108 REM ЖРПІНТ PLOT ROUTINE 

2028 REM #USED BY LINE AND CIRCLE DERH 
2038 REM #ROUTINES 

2040 БЕН #C=% COORDINATE 

20560 REM Жізу COORDINATE 


2110 LRmL/S 

2126 LRsIMTCLEX 

2138 HzhH-CLR*176»5 

2199 LEsCLE-LROXS 

23808 СЕлб/Е 

2310 CH*IHTCCEO 

2328 A=A+( CARES 

2325 R=F+L F 

2330 CR-IHTCCOCE-CROEO 
2488 POREA. PEER CA SORE CERI 
2500. RETURN 

2600. BETAE:IFREZ""THEHZOBGB 


БЫН REM ЖСТЕССЕ DRAWING ROUTIHE 


2 REM #0X AND OY APE OFFSET VARIABLES 
2883 REM #WHICH DETERMINE WHETHER A CIRCLE 
SEE БЕЙ ЖОК ELIPSE IS DREHHH 


3018 Oxe1:0Y-1.2 

ЗР Aare 

зале Heiég 

30480 IHC=¿R-Q5 H 

S658 FDFRT=8TüRSTEF INC 

386B HSR#SING D) HEINTCRMOMSCH+, 4997 
SOTO vVsE*COSCIO:VeIHTOCPROY CY, 499) 
3060 Без R 


HEX 
3108 RETURH 


value between O and 7 and in the following 
example is stored in variable C: 
POKE 36873, PEEK (36879) AND 248 
РОКЕ 36879, PEEK (36879) OR C 

Next, set the foreground colour to one of the 
eight colours by Poking the colour code into 
the colour video RAM location, correspond- 
ing to the location of the displayed multi- 
colour character. 

Since it is bit 3 of the colour video RAM 
which determines whether a character is 
displayed in high-resolution or multicolour 
mode, then 8 should be added to the colour- 
code values for all characters to be displayed in 
multicolour mode. 

Now set the auxiliary colour code to one of 
the 16 colours. This colour code will have a 
value berween 0 and 15 and in the following 
example is stored in variable C: 

РОКЕ 36878, PEEK (36878) AND 15 

РОКЕ 36878, PEEK (36878) OR (C*16) 
Bit 3 of control register 16 has no function in 
multicolour mode but should be set to the 
normal value of 1, unless otherwise required 
when mixing both colour display modes. 

Finally, set the character matrix for each 
charcter to be displayed as in figure 2. This 
example is for a character in a user-definable 
character generator starting at location 5120. 
The character had a code value of 0 and will 
show each of the four colours available in 
multicolour mode characters. 
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WE ARE LOOKING FOR NEW 
SOFTWARE AND WILL PAY TOP 
MONEY FOR “UNUSUAL”, "FUN" AND 
"EDUCATIONAL" PROGRAMS AND 
GAMES 


215. COMPUTERS 


WWE 11 COMPUTERS 


All submissions will give the programers 596 
discount on all future software. 

All software must be on tape and accompanied by 
instructions. 


PHONE WALSALL 641772 

or write to 

No. 4 CANUTE CLOSE, HIGHGATE ROAD 
WALSALL, WEST MIDLANDS 


SPECIAL OFFERS 
TI 99/ 4A 


Plus 20 Programs ONLY t 299 
[£237.85 inc. VAT) 
Suitable recorder, cassette cable and ONLY £279 
library of mixed programs. (Value E50 + | (£320.85 with VAT) 
10% discount on command modules and peripherals. | 
DAI-PCI 
[48K RAM, 24K НОМ) 
Plus Free 
Suitable recorder and library of mixed 
programs including: Machine Diagnostic ONLY £595 
and Machine and Basic Language Tutor (E684 with VAT) 
CP/M Operating System Р.О.А. 
DAI Super Fast Graphics Utility £15 
SOFTWARE Assembler/Disassembler £30 
Word Processor £15 Basic Chess £5 
DAI Twin floppy disk drives £595 (£684 with VAT) 
VIC 20 
Plus CC(S) Recorder + Program Library ONLY £189 
VIC Recorder £39 — £44.85 inc. VAT. [2217.35 inc. УАТ) 
CC(S) Recorder plus VIC Cable F?5 — F28 75 inc VAT. 
Sony 16" Colour TV with 18 channel. 
Full remote control ONLY £285 inc. VAT 
Stereo Amplifiers. Five wi channel, mains powered teak cabinet. Ridiculous 
price to clear — £12 inc. VAT and psotage. 
MIMI 801 
Бак RAM, 2804. 4 ports, twin 0500 
disk drives (7OOK), CP/M 
All included at an UNBELIEVABLE £1,350 


(£1,552.50 with VAT) 
Norminal, sales and purchase ledgers, invoicing, stock control, etc. 
"Special prices for printers, monitors, etc. — any system — PLEASE ASK. 
Computers: Camage/ Packing £3.50 extra please 
Orders to: 


COMPUTER CONTACT 
(SALES) 


22 BIRCHALL ROAD, RUSHDEN, NORTHANTS ММ10 ЭКО 
Convenience Phone (08 334) 55673 or 56894 


6.00 p.m. to 8.00 p.m. and weekends 


Prices may change without попсе, Offers are subject ro атаарар 


— — — = ——əƏ — — — — 


for BUSINESS 
and EDUCATION, etc 


MICHAEL ORWIN'S ZX81 CASSETTES 


CASSETTE ONE 
for 1K 7Х81 


INVADERS (1K) 


“| had your Invaders React 
cassette .. . | was delighted 
with this first cassette.” 

P. Rubython, 

London NW10 


“| have been intending to write 
to you for some days to say 
how much | enjoy the games 
on ‘Cassette One’ which you 
supplied me with earlier this 
month. Please let . . . into the 
secret of your first time load 
every time!" 


Е.Н., London SW4 BUG SPLAT 


| Just two our of over 20 


unsolicited testimonials. 


seg 


Cassette One 1K machine code programs: 

React, Invaders, Phantom Aliens, Maze of Death, Planet Lander, 
Bouncing Letters, Bug Splat. 

1K Basic Programs: 

| Ching, Mastermind, Robots, Basic Hangman. 


PLUS Large screen versions of Invaders and Maze of Death, ready 


for when you get 16K. 


Cassette One costs £3.80. 


Recorded on quality cassettes, sent by first class post, from: 


CASSETTE TWO 
Ten games in Basic for 16K ZX81 


AWARI RECTANGLES 


THE GAHÈ ОҒ init 
Fi n D 
à š = а P rj 
| ааа 
ы КЕК 
rar ae 3 a i 
mi 


PONTOON PEMNY SHOOT 


THE BARR HAS: 
PONTOON | YOUR CREDIT IS: HITS B мах 15 


OW zTUcK AT із 


BE [8] р, 
тъ- £130 
asini " РА - 


L UILE ТЕС With 17 


YO FAVE ыбы PIG 


Cassette Two contains Othello, Awari, Laser Bases, Word 
Mastermind, Rectangles, Crash, Roulette, Pontoon, Penny Shoot 
and Gun Command. 

Cassette Two costs £5. 


Michael Orwin, 26 Brownlow Road, Willesden, London NWT10 SOL. (Mail order only please) 
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As seen on BBC TV “Computer Programme" 


| d x 
Ж ВІ G EARS Ж %, Soy S 
| | r^ % 
SPEECH 2 
INPUT | 
FOR ANY 
COMPUTER 
Hugely successful Speech Recognition System, 
complete with microphone, software and full instructions. 
BUILT TESTED & GUARANTEED ONLY £49 


PLEASE STATE COMPUTER: МК101, SUPERBOARD, NASCOM2, 
VIC 20, MICRON 2Х80/81, PET, TRS80, MZ80K, APPLE ІІ, ВЕС MICRO 


OAKLEAF COMPUTERS то 


Education Hobbyist & Small Business Computers 


IT'S NOT 
JUST ACORNS THAT 
LOOK BETTER ON AN 


OAK TREE 
9 COMPUTER STAND 


2Х80 ZX81 


MUSIC SYNTHESISER | i 
+ 16 LINE CONTROL PORT y EE 


Play 3-part music, sound effects, 

drums etc. Full control of attack, decay 

and frequency. Input/Output lines provide 

control and monitor facility for Home Security, Robot Control, 

Model Railway, etc. etc. Works with or without 16K RAM. 

Add keyboard ta make a live performance polyphonic synthesiser! 
Full instructions/software included. ; 

| AMAZING VALUE AT ONLY £1 9 50 (KIT) 
Extra 23 way connector at £2.50 z ' 

The "Composer" music program (18K) £6.00 £25.50 (BUILT) 

COLOUR MODULATOR KIT £12 

ВСЕ in, PAL/UHF out (not for 2X) BUILT £18 


UK101/NASCOM COLOUR GRAPHICS Kir £45 


Inc. Modulator. Still the best selling system! винт £60 
All enquiries 


Please add VAT at 15% to all prices. 
BarclaylAccess orders accepted by telephone S.A.E. please 


VVILLIAIV] Power House, Billericay Road, 
STUAR 


ITT 2020 
SORD M23 
& MANY 
OTHERS 


With a built in accessory 
drawer, this smart unit turns 
your sel up inta a 
professional and business-like 
system. The drawer holds up 
to 50 diskettes or your tape 
eolbeetion and leads етс 


£19.95 


Onder by Вайро quoting 
your card тшн ac write 
enclasing your платата To; 


Herongate, Brentwood, 
Essex CM13 3SD 


PHIPPS ASSOCIATES | 


===” Mail Order Dept B | 
m East St, Epsom urrey, Tel 08727 21215. 
quoting your credit card N9, 24hr phone service 
Air Mail Europe plus 70 p Elsewhere plus 51.70 
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Computing 
for human handicaps 


To mark Information Technology Year, Your Computer is 
sponsoring a major competition whose aim is the develop- 
ment of imaginative and useful devices through which dis- 
abled people can make use of microcomputers. John 
Dawson sets the scene and lays out the competition rules. 


A COMPUTER EXPERT claimed recently that 
we are making use of only five percent of the 
microcomputer's potential. Another expert 
said that home computers are nothing more 


than toys — nobody has any applications for | 


the computer that demand the use of 
automatic data-processing equipment. 

For example, you can add up the cheques 
you have issued in a month and the money 
that has been credited and debited to and from 
your account without having access to а home- 
finance package on a microcomputer. There is 
no absolute requirement for you to have a 
microprocessor to gain control of your central 
heating; Monopoly, snakes and ladders and 
chess were all successful games before the 
University of Manchester built the first digital 
computer. 


Bright ideas 

The Your Computer competition for 
microelectronics for the disabled means that it 
does not matter whether you have a computer 
or whether all you have are bright ideas — you 
can enter. 

First, let us reject the idea that the disabled 
are freaks of nature who ought to be kept out 


of sight in hospitals built when Victoria ruled 
the Empire. People who are disabled or 
handicapped are just people who are less able 
in some area than you or I. We are all disabled 
in some way — I am overweight and cannot 
run; others are handicapped mentally because 
of an accident at birth, stil others are 
physically disabled because of polio, spina 
bifida or motorcycle accidents. 

There is a spectrum of disability with no 
arbitrary break-points and each of us may 
become disabled at any time. Growing old 
imposes handicaps on many people, and as 
acute health care in the U.K. improves, so 
more people will have то face the chronic 
disabilities of old age. 

Microelectronics and computers promise 
enormous gains to people who are less able in 
one area or another than the "average" person. 
Many of the most useful aids are extremely 
simple in design. For example, some are 
designed for basic tasks such as helping 
someone into or out of the bath or to use a 
lavatory. 

However, many of the aids examined by the 
Institute for Consumer Ergonomics at 


Loughborough University have failed to do | 


Figure 2. Current possibilities for input and output of information. 


Output from the computer 


Visual display Widely used. Several basic 

units types exist with different 
manufactured versions. 

Printers As for visual display units. 

Voice Research prototypes 
available and а few 
manufactured versions. 

Smell Little work at present. 
Possible uses in fault 
detection. 

Touch Research on aids for the 


blind. 


Input to the computer 


Keyboards Widely used. Several basic 
types exist with different 
manufactured versions. 

Character A number of manufactured 


Recognition versions exist. Increasing 
use being made of this 


technology. 


Voice Research prototypes exist. 
Some manufactured 


versions are available. 


Finger/ hand/ 
arm movement 


Several basic types exist 
— light-pens, digitising 
panels, touch panels, 
joysticks — with 
manufactured versions. 


Little use made of this 
channel although the 
technology exists. 


Leg movement 


Research — mainly for the 
military. 


Eye movement 


Muscle potential Research on direct electro- 
physiological control of 
artificial limbs and also on 
direct brain electric signal 
control of external units. 


the remedy 


Figure 1. Human “input-output channels”. 


what a user wants because of bad design — not 
all aids for disabled people meet the needs of 
the people who will use them. 

From a seat in the bath to the most 
sophisticated microcomputer program, an aid 
for the disabled must succeed on two counts — 
technical engineering and ergonomics. 

Microelectronic aids for the disabled need to 
be: 

B Reliable 
B Compatible 
Ш Durable, strong and sate 

Ideally, a microelectronic aid that is about to 
fail or is actually failing should notify someone 
other than the disabled person that it will no 
longer be able to carry out its designed 
purpose. If it is made for somebody who is not 
severely handicapped it should “Тап 
gracefully", and allow the handicapped person 
to call for technical assistance. 

An increasing number of microelectronic 
aids for the disabled will be marketed in the 
U.K. Compatibility between different pieces 
of equipment is important in increasing the 
size of the market, and reducing production 
costs. 


Joystick control 

For example, a joystick control might be 
used to move chess pieces on an electronic 
chessboard. The physical layout of the 
connecting plug and socket between the 
joystick and the computer as well as the 
allocation of signals to each pin should be 
arranged according to a published standard. 

Durability, strength and safety are all 
important in the technical design of micro- 
electronic aids. The person using a piece of 
microelectronic equipment should be 
reasonably certain that it will continue to work 
for the foreseeable future. Simularly, the 
designers of equipment for the disabled must 
be aware that handicapped people may be 
caught off balance more easily than an able 
person and may lean heavily and suddenly on 
anything that comes to hand. 

A disabled person may fall and pull on 

(continued on next page! 
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(continued from previous page) 

connecting wires or may be unable to get up 
again in order to reach an alarm switch. If a 
handicapped person is going to use à 
suck/blow switch for putting information into 


a computer it is important that the mouthpiece | 


and the switch are electrically isolated to 
accepted safety standards. A person suffering 
from epilepsy, unstable diabetes or who has 
serious heart disease may need to take 
particular care with any equipment that moves 
or could trap a hand or an arm. 


Ergonomic study 

Ergonomics is essentially the study of 
people at work and, in this context, how 
people work with machines. If a machine or an 
electronic device is to be acceptable to a person 
it is important that the machine should feel 
right to its user — it should create a sense of 
consistency and security. In addition, the 


machine should be as simple to use as possible. 


A microelectronic aid or a machine should 
be comfortable to use — otherwise the person 
may be tempted to give up, or to make excuses 
that the machine is not what they want, or to 
say It is Inaccurate, or simply to reject it out of 
hand. 

Anybody using a machine will do it better if 
the device is satisfying to look at and if it is 
seen to enhance the appearance of the user's 
environment. 

The Your Computer competition is about 
using your computer to design something that 
will help other people. I cannot introduce it 
better than by printing a letter from a speech 
therapist in Scotland: “We read the article on 
IT 82 in Therapy with much interest. Here at 
our residential school we find it difficult to 
equip out very severely physically-handi- 
capped children with suitable input switches 


Competition Rules 

Ш The competition will be divided into 
two sections: group 1 for people 
under the age of 18 on August 
31,1982; and group 2 for all other 
individuals, clubs and organisations. 

EAI entrants must write up to 2,000 
words on building a device to which 
will provide practical help for disabled 
people. This must take the form of a 
device which will help disabled people 
to use a microcomputer keyboard, or 
a device which works in conjunction 
with a microcomputer to allow a 
disabled person to perform an activity 
which their disability normally 
prevents them from performing or 
enjoying. 

Bil Entrants for group 2 should also build 
a prototype device. 

@ The winners of the competition will be 
the individual, groups or clubs who, in 
the opinion of the judges, invent the 
most original and useful device for 
disabled people to use with a micro- 
computer. Preference will be given to 
entries which make the widest 
possible use of commercially-available 
equipment and commercial or 

published software. 
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for the electronic aids available. Also, we are 
trying to learn as much as we can about micro- 
computers in the hope that eventually they 
may be available here, too. 

"Any information we can get on literature | 
on the subject would be most welcome. We 
ran a day course in November and we were 
overwhelmed by the response — so the need 
and interest is there. One of our biggest 
problems is adapting switches for certain 
children as we have no technician — also these 
switches are so expensive. If they were on the 
mass market it would be marvellous”. 

The prizes and rules of the competition are | 
described at the end of the article and you 
should note that there are two groups in the 
competition — one for people under 18 years 
old on 31 August 1982, and the second for 
individuals or clubs and organisations with 
access ro hardware and software. 

You need to write not more than 2,000 
words describing a special-purpose device to 
accept information into a microcomputer from 
someone who is disabled, using that input to 
control programs that will carry out a useful 
function for that person. | 


Practical needs 

In group 1 the judges are looking for 
original and stimulating ideas, organised 
around the practical needs of someone handi- 
capped in a particular way. In group 2, the 
judges hope to see a working, prototype device 
with a small computer program that can be 
used to control ordinary, commercially- 
available software. 

Figure 2, taken from a National Computing 
Centre publication, Designing Systems for | 
People, may stimulate your imagination. It sets 
out the state of the art in 1980 for in- and out- 
putting information for computers. 


Ш Тһе names of the winners will be 
printed in the January 1983 issue of 
Your Computer. 

ШІ! is hoped to announce the winning 
entries at the Information Technology 
Year 1982 conference to be held at the 


Barbican Centre, London, in 
December. 

E Entries to the competition cannot be 
acknowledged. 


Eo employees of IPC Business Press 
or their relatives may enter the 
competition. 

B the decision of the judges is final. 

Ш Мо correspondence on the result of 
the competition will be entered inta. 

ШІРС Business Press assumes no 
responsibility or liability for any 
complaints arising from this 
competition. 

Prizes 

Ш Тһе winner of group 1 of the com- 
petition will be awarded a BBC 
Microcomputer. 

B The winner of group 2 of the 
competition will be awarded an Epson 
MX-80FT printer. 

ШТһе top 10 runners up will receive 

copies of Asimov, a word-processing 

package for the Microtan. 


disabled people during 


Traditionally, mass-producing and 
marketing the product are neglected areas. 
The cost of the product is important set 
against the cost of existing products and the 
value of the device to a person who is elderly 
or disabled. The compatibility of the device 
with other microelectronic equipment may be 
a crucial factor in a company’s decision to 
market an aid. 


Distribution question 
How is the device to be distributed? Would 


| it be sold directly to people who are handi- 


capped through High Street retail shops or 
will it have a limited distribution through 
charitable organisations specialising in helping 
the disabled? What is the market for the 
product? 

Is the aid something that will extend the 
performance of all the 960,000 handicapped 
people in the U.K. or is it intended for a more 
specialised market, helping those who are 
severely disabled or, conversely, those whose 
disability while not severe is comparatively 
specialised? Is the product easy to service after 


| it has been sold? How long will it take a 


service engineer to find and what spares and 
equipment will he have to carry to put the 
device back into working order? 

The use of microelectronic aids for disabled 
people presents the technical design, ergo- 
nomics and marketing factors in sharp, black- 
and-white relief. However, all these questions 
are important to the development of micro- 
electronic equipment in general. 

Thinking about design for the disabled has 
valuable spin-offs for people who are not 
handicapped. Good design is universal and if 
you succeed in making something that is 
attractive and can be used easily by an elderly 
or handicapped person, the chances are that it 
will also be successful for a large number of 
able people looking for a tool to carry out a 
particular job. 


Piecemeal research 

Do not be discouraged from entering the 
competition by the work already being done in 
this area. So far, research into the needs of the 
disabled has tended to be piecemeal and unco- 
ordinated. While the Department of Industry 
is discussing a plan, costing perhaps £2 
million, to take computerised aids available to 
Information 
Technology Year, the Department of Health 
and Social Security — formally responsible for 
providing technical aids for the disabled — is 
not enthusiastic about new schemes because of 
the novel technology that is involved. 

The Health Section of Information 
Technology Year 1982 will encourage the 
marketing of the winning designs in the com- 
petition and will ensure that the investors of a 
successful design receive an adequate royalty 
for equipment that is sold. CAP Scientific Ltd 
is an offshoot of Computer Analysts and 
Programmers Ltd and the company has agreed 


| to assess the entries to the competition with a 


view to production and subsequent marketing. 

Entries for the competition must be sent to 
John Dawson, IT 82 Health Section, Your 
Computer, IPC Electronic Press, Quadrant 
House, The Quadrant, Sutton, Surrey, 5M2 
5А5, and must arrive not later than 31 August 
1982. E 


Lu 


VIC 20 DOMESTIC 
CASSETTE INTERFACE 


Why purchase a special cassette deck at twice the price 
when you may use our interface on your existing home 
cassette player? £19.55 inclusive of VAT plus £1.50 
P&P. 

VIC 20 3K, 8K and 16K RAM expansion packs at £24.50, 
£40.25 and £63.25 respectively, including VAT plus £1.50 
P &P each. 


The 3K attaches to the enhanced 16K RAM pack costing 
£74.75 to give 19K RAM. 


The 8K RAM pack may easily be expanded to the 16K by 
the simple insertion of additional |.C.’s, as the sockets 


are provided on board in the price. £5.75 for each 2K. 


| Battery RAM backup is available. 
All contained in neat specially designed cases. 


ZX81 16K RAM EXPANSION PACK 
Quite simply good value for money at £34.50 including 
VAT plus £1.50 P & P. Contained in a neat specially 
| designed case. 


Junior Maths Pack One to run on 1K RAM 2Х81 — five 
helpful programmes on cassette for £5.75 inclusive. 
Logic, Sums, Nimb, Division & Money. 


CEL Customised Electronics Limited 

Winker Green Mills, Stanningley Road, Armley, 
Leeds 1512 3BB. Telephone 0532 792332. 

155 Marton Road, Middlesbrough, Cleveland 
TS4 2EN. 

Telephone 0642 247727. 


MAILING LIST 
PROGRAM 
ZX81-16K 


e Entry and retrieval of 30 business 
names/addresses/telephone numbers, sorted 
alphabetically; 


on up to four selection parameters; 
e Modified version also included for 
telephone numbers; 


e C-60 cassette includes audio user course as 
supplement for documentation supplied. 


Please send chegue PO far £5.75 to: 


Dept. C 
Norfolk Computer Agency 

5 Conway Road, Sheringham 
Norfolk NR26 8DD 


START^COMPUTING 
IN CAMBRIDGE 


Forless than £100 you can iaunch yourself into the world of 
computing with your own system. At Cambridge Computer 
Store our "Budget Micro" department offers an exception- 
ally wide range of inexpensive machines, all generally on 
demonstration, available from stock and fully supported by 
our enthusiastic staff. 

B Sinclair 2X61 

B Acorn Atom 

@ Commodore VIC20 

B Tandy Colour Computer 

B TRS-80 Model | 

B Sharp Pocket Computer 

Ш Low-cost peripherals 


Make the right start! Visit us at: 


I I j lI jD P l 
E z Ea za Ea Es Iz Il 
=s 
Cambridge Computer Store 
1 Emmanuel Street, Cambridge CB1 1NE 
Telephone (0223) 65334/5 
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e Selective display or print (if ZX printer available] 


family/domestic use, storing birthdays instead of 


MAIN GENIE DEALER 


Premier Publications now offer the FULL range of Genie equipment, including expander boxes, disk drives and video monitors for the 


Genie and TRS80 ІЛІП range. Samples prices . . . 


GENIE | with cassette deck 
GENIE II with numeric pad 
40 track disk drive (EG400) 
32K Expander Вох (EG3014) 
12inch black & white monitor 
Sinch high quality monitor 
Farallel Printer Interface 


£318.95 inc 
E334.95 inc 
£213.35 inc 
£214.99 inc 
£69.95 inc 
Ға2 00 inc 
£37.95 inc 


See us at 
Stand 536 
Computer Fair 


PREMIER WORD PROCESSOR PACKAGES 


Premier offer a wide range of WP packages for the hobbyist and small businessman, starting from as little as £370. All use our 
phenomenally successful WORDAWORD word processor which was our top-selling business program іп 1881. Most of the packages 
use the CEMTRONICS 737, а superb printer which is capable of correspondence quality output with three type faces, true 
descenders, sub/superscripts, underlining AND proportional spacing. The WORDAWORD supplied makes full use of the above 
features, and gives true right justification in proportional mode, whether the text is a letter or a series of columns. All disk-based 


packages are supplied with DOSPLUS. 
WPT WAVW + GENIE II 


WE? WAW + GENIE Il + CENTRONICS 737 PRINTER + all cables 
WPS WAW + 48K GENIE + 40 track disk drive + DOSPLUS + 737 Printer 


Wed as WPS. but twin drives 


WES as WP4, but with twin double density disk system 
WP6 WAW, GENIE II, disks and a daisywheel printer. Available MAY 


WORD4WORD 
STUNNING NEW TRS80/VG WORD PROCESSOR 


Why pay £75 to £150+ for a W.P? WAW gives you all the 
facilities you could wish for in WP for а senisibe price. 
Amongst the features included are: 


FULL SCREEN EDITING & TWO WAY SCROLLING 
FULL TEXT INSERT/DELETE ON SCREEN 
GLOBAL SEARCH & AMEND 

TEXT SEARCH — TOTAL TEXT MOBILITY 
TEXT FORMATTING TO SCREEN OR PRINTER 
CASSETTE/DISK STORAGE OF TEXT 

VISION LOAD OF STORED TEXT 

STANDARD LETTER ROUTINES 

OVERTYPE CORRECTION 

SINGLE KEY WORD DELETION 

PAGE LAYOUT & NUMBERING 

TOTAL PRINTER CONTROL 

TEXT HIGHLIGHTING FOR U/L RECOGNITION 
TEXT BLOCK MANIPULATION 
COMPREHENSIVE TAB & TABLE GENERATION 


Many other features are included in W4W. We would need 
several pages to do justice to this superb product. VV4W is 
comparable to most purpose-built systems. COMMISSIONED 
AND DEVELOPED BY PREMIER WITH THE HOBBYIST AND 
SMALL BUSINESSMAN IM MIND. 

Please state machine type and printer when ordering. WaW 
can cope with the Centronics 737/9 and Tandy proportional 
spacing modes. Price CASSETTE £33.95, DISK/FLOPPY 
ТАРЕ £37.85. 


SCREDT 

This fabulous screen editor has the following features: 
V twin cursors for easy editing 
* wo speed copying from second to main cursor 
@ complete mobility af new cursor 
B user-definable cursor locations 
autó- repeat cursor movement keys 
Ф 27] new functions 
& useable with most assemblers 
SCREDT also allows the user to save а segment of screen 
information to memory for later retrieval/editing. SCREDT is a 
machine code program needing less than 3K of user RAM. It is 
compatible with Premiers TOOLKIT Il, and lacates at the top of 
memory. 

Specify Model |, H GENIE |, H and memory size when 
ordering. Cassette £14.95, DISK (specify DOS) £16.35. Floppy 
Tape £17.95. 


£360.95 
£758.95 
£1245.00 
£1449 
ЕРОА 
ETBA 


MICROTRAIN FOR TRS80/VG 


At last you can combine two of the most popular hobbies in 
the country — railways and computing. MICROTRAIN, a 
brand-new quality simulation from Premier, allaws you to set 
up a network of tracks, points, stations, tunnels, bridges etc 
and then run trains to your own timetable! Signalling is 
provided either automatically or to your design. 

MICROTAIN is а screen-based simulation. With one 
keystroke you can draw and signal lines many scale-miles long. 
Trains can be run simultaneously and the speed and length of 
each train is user-selectable. A cursor is used to move the 
whole screen display left or right for visual inspection of any 
part of the network. You can use any of the machine's 
graphics on-screen to build up scenery. Designs can be stored 
onto tape /disk for future retrieval. 

MICROTRAIN is a machine code program and will run on 
any Genie or TRS80. State machine when ordering. 

CASSETTE £14.95 inc. DISK (specify DOS) £16.95 inc. 


TOOLKIT 2 FOR TRS801 & Ш/ МС 


TOOLKIT 2 features 17 new easy-to-remember command 
words and a machine code monitor which greatly enhance an 
already powerful BASIC 


REPLACE replace any string, word or variable 

VARS gives a list of variables on screen 

TRACE see line contents as executed 

ABBREV 26 BASIC words become single-key entries 
RENUMBER operates from any start in any increment 
BLANK removes unwanted spaces and LET statements 
VTAPE true Vision load plus APPENDing 

Mc a full machine code monitor 

VARTRACE lists lines as executed plus variables 

РАСЕ controlled list scrolling 

OLD retrieves lost programs! 

FIND anyting in a BASIC listing 

REMKIL kills REMS! 

DUPL copy existing line to new line 

LFIND 

LVARS ү“ work to printer 

LREPLACE 

PRICES Cassette £29.95 


Disk (Specify DOS) £32.95 


POSTAGE & PACKING: Software 75р per order. Eproms/Discs 95p per order 
GENIE HARDWARE POA 
ALL PRICES INCLUDE VAT 


‘BARCLAYCARD 


' 
1 

ғы | 

I 


Premier Publications 


208 Croydon Road, Anerley, London SE20 7YX. Tel: 01-659 7131 
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Do you have a problem? Your manual is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried — 
whatever it is, Tim Hartnell will do his best to 
answer your queries. Please include only one 
question per letter and mark them "Response 


Frame”. 
MICRO ROBOTS 


B I have been an avid reader of 
Your Computer since its inception 
and can assure you that I look 
forward to each issue. 1 use a 
ZX-81 for general office use 
although the moment has now 
arrived where | shall have to 
look to a larger micro. I have a 
small hand-operated box- 
making machine which has 
three movements, one of which 
includes measurement. I can see 
how to operate the machine in 
all but the measurement side if I 
were to semi-automate it. Can 
you give me the name of any 
product or company that 
specialises in line measurement 
to an accuracy of Imm. and, of 
course, using the ZX-81 program 
for this purpose? 
ТСК Wood, 
W'racodlmiiee, 
Hull. 
THANK YOU for your comments on 
the magazine. The short answer to 
your question is, no. We suggest you 
contact the firms mentioned else- 
where on this page, and in the 
advertisements in this issue, which 
deal in hardware for the 24-61, but 
doubt they could help you. Мехі 
time you are in London you might 
like to visit the Science Museum 
where — in the Challenge Of The 
Chip exhibition — there is an Acorn 
Atom controlling a robot arm 
painting a model car. The robot's 
movements arc all under software 
control. This may well be a suitable 
uni for you. Although we have 
heard that а ZX-81 robot arm is 
possible, we have nor seen one in 
action. 


PET BOOKS 


B I would like to buy a book on 
Basic on an old-ROM 8K Pet, 
covering all the commands 


available in this version of 
Basic. 
7 omi, 
Lancimng, 


West Sussex. 
THE BOOK we would recommend 15 
called Pet Basi, Training Your Per 


Compuier, by Ramon Zamora, 
Robert Albrechr and William 


Scarvie. Published by the Reston 
Publishing Company, this book 
takes you through Pet Basic from 
very first principles. It is suitable for 
any ROM Pet as a first guide. 
Unfortunately, at £11 it is very 
expensive in the U.K. Chapters 
include “Getting to know your Pet”, 
“Training your Pet to speak Basic” 
and “The world of Pet variables". 
The text is easy to understand, and 
there are some demonstration 


programs. Once you've got that 
under your belt, vou might like to 
пу a follow-up volume 32 Basie 
Programs for the Pet Computer by 
Tom Rugg and Phil Feldman. 
Published by the dilithium Press, 
this book retails for around £7. 
Programs include Flashcard, Stop- 
watch, Roadrace, Groan and Wari. 


ZX KEYBOARD 


B I am the owner of a ZX-81 
and would like some advice on 
which add-on keyboard I should 
buy for it, as the existing опе is 
very slow to work with. 
Матин Smith, 
Cardi. 
THERE ARE a large number of 
keyboards on the market for the ZX- 
81. It may reassure you to know that 
we have never had a single 
complaint from anyone regarding 
the extension keyboards they have 
bought for the ZX-8I- The best 
ihing to do is to write to three firms 
which make a keyboard in the price 
range you can afford — most scem to 
cluster around the £20 and £30 mark 
— and select one of those. Redditch 
Electronics has been in the business 
of making ZX keyboards for at least 
as long as any other firm in the field 
so it may be worth approaching. 
Protos Computer Systems has 
produced a heavy-duty keyboard — 
sec Your Computer, February — but 
this is very expensive at 264.99. The 
dK computer keyboard at £28.95 is 
supplied as a kir which is particu- 


| larly easy to connect up to the ZX- 


81. Details on 03447-4731. dK 
"tronics, оп 0493-602453, produces 
a number of ZX add-ons, including a 
keyboard for £27.95. Fuller Micro 
Systems produces a keyboard unit 
which completely swallows the ZX- 
81 to produce a very neat enclosed 
unit, The keyboard kit is £18.95 or 
£24.95 built, plus £11.75 for the case. 
Details on 051-236 6109. 


WORK AND PLAY 


B I am managing director of a 
small company which at present 
has an information shortage. 
This is due to the complexity of 
handling the details of a relat- 
ively modest volume of 
paperwork relating to purchase/ 
sales ledger, stock control, cash 
flow, ete. We have consequently 
decided to investigate the 
advantages of using a computer 


system. We would require in the | 
first instance the most economic | 


system suitable for our needs to 
allow us to evaluate the full 
potential advantage with a view 


RESPONSE FRAME 


to expanding or renewing the 
entire system, if advisable, at a 
later date. Our preliminary 
investigations show we require 
at minimum a 16K or 32K unit, 
with disc storage, cassette, 


| printer and either a built-in 


VDU or separate monitor. In 
addition, however, the equip- 
ment will be kept at home and so 
it would be suitable for personal 
use. That is, introducinp my 
children to computing, playing 
games, using the screen for 
design and drafting purposes 
using a light-pen facility which 
in turn would mean high- 
resolution multicolour graphics. 


| Having read any amount 


of available literature, I 
am confused. There is no 
immediate urgency, so if equip- 
ment 15 shortly to come on to the 
market which may prove more 
suitable than current items, I 
would be prepared to wait. 

John E Adams, 


Norrmghanm. 


THE SIMPLE answer to all your needs 
would be an Apple IL bur it is far 
from the cheapest machine. IF you 
subtract the need for high-resolution 
graphics and the ight-pen, there are 
many machines at the lower end of 
the domestic market which could 
provide much of what you require. 
Of greater importance than, say, the 
light-pen, though, is the availability 
of suitable software for your busi- 
ness. It may well be that there 15 а 
Pet program which you could use off 
the shelf. You certainly do not want 
to zo to the lengths of computerising 
your business once, only to do it 
again in 18 months time. Obtain 


some literature on the Apple ШІТТ- | 


2020, the 80-column Pet, and апу 
computer around £300-£400 you 
find attractive. Make sure you 
enquire about suitable software 
before deciding. 


U.S. SINCLAIR 


B While living in the U.S. 
earlier this year, I bought a ZX- 
80. I returned to the U.K. and 
contacted Sinclair Research, 
regarding conversion for U.K. 
use. I received a reply which 
stated that it was not possible to 
convert the unit. After several 
telephone calls to Sinclair, I was 
informed by the technical 
department that a conversion 
could be possible, but they were 
unable to help or advise me, and 
suggested that I wrote to a 


computer magazine! At present I | 


have the ZX-80 plus connection 
leads to the TV, and the correct 
input voltage via a 220-110V 
transformer to the Sinclair 
transformer unit. 
Calin Grimwood, 
Tonbridge, Kent. 


SoRRY COLIN, but If Sinclair 
Research cannot help, neither can 
we. However, it seems that although 
the work required could be done, it 
would amount to a considerable 
degree of rebuilding, possibly more 


than the ZX-80 is worth. Why not 
buy a secondhand ZX-80 for around 
£35; or try and find an American 
ТҰ; or the last alternative is to forget 
ir and buy a #х-812 


SPEAK TO ME 


B Would it be possible to add a 

voice to my #X-81, similar to 

that of the Speak And Spell 

game available, or are there 

commercially-produced voice 

units? What can I buy to help me 
use the ZX-81 port? 

William G Гост, 

Елуі, 

Chand. 


COMMERCIAL units; with 
vocabularies of around 144 words, 
are available which you may be able 
to adapt for the 74-81. The best 
thing to do is to write to those 
advertising speech units and find out 
which of them could be adapted for 
the ZX-81. Units to produce music 
from the ZX-81 are available. A full 
range of hardware add-ons for the 
ZX-81 is available from the Buffer 
Micro Shop, Streatham High Road, 
London SWIS А programmable 
input/output controller based on the 
Z-BÜAP IO is available [rom Thurnall 
Electronics. Ltd, telephone 061-775 
4461. This allows vou to use up to 
16 programmable input/output 
lines, all ТТІ. compatible. Control 
of the port сап be carried out from 
within programs. Қ D Laboratories 
— 0920-84380 — provides a number 
of hardware interfaces lor the ZX-81 


| which could prove useful. 


WHICH PRINTER? 


B I own a Vic-20 which I intend 
to expand to its full potential, as 
and when finances allow. I am 
interested in purchasing а 
printer and the ZX Printer, 
being the cheapest available, 
appeals most. Could you inform 
me if it is possible to connect the 
ZX printer to my Vic-20 and if 
this is very technical, is there 
someone who could supply the 
necessary goods ready 
assembled? As a hobbyist, I have 
limited resources, and technical 
expertise. Could you therefore 
inform me of the most suitable 
alternative if my suggestions are 
not feasible? 
K Peat, 
Chaddesden, 
Derby. 


NICK LAMBERT at Quicksilva’ telis 
us he has made an interface to 
connect the ZX printer to the Acorn 
Arom. There seems to be no reason, 
if this is true, why the same could 
not be done for the Vic-20- 
However, the unit will, of course, 
cost something, and the ZX printer 
output — although adequate for 
most purposes — in no way 
approaches the splendid quality of 
the Vic 1515 Printer. You can cón- 
tact Quicksilva at 95 Upper Browr- 
hill Road, Maybush, Southampton, 
Hampshire. 
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HOW TO GET SERIOUS ABOUT 
GRAPHICS FOR ONLY £3-50 


Fed up with listings that ignore the graphic approach? | 
Is your PRINTING and PLOTTING still guesswork? 
| Doyou wantto write data programs with graphic PRINT AT 
| andPLOT and professional looking windows and ‘scrolls? 
| Ormaybe you're still trying to find the successor to Space 

| Invaders! All you need is ingenuity... maus 77 


| andthe PRINT N'PLOTTER JOTTER. 
| It’s the professionally produced ZX Graphics 
| aid designed by enthusiasts... for enthusiasts. 
| Just take a look at the specification -then think w 
; БЕН M | ofthe possibilities for real graphic graphics! 
Fie r MO _ === | PRINT'N'PLOTTER FILM TOO — FOR ONLY £2.25! 
cover. i Rey eeel | Jotter 'FILIM' is a matt Polyester film version of the “JOTTER™ Grids 
Dei pa oec identical in size so you can co-ordinate precisely PRINT and PLOT 
| or you can copy photographs, drawings, maps, charts! The surface 
| ofthe filmis ideal for drawing (with pencil] and erasure. 
\ With both JOTTER and FILM the graphics possibilities are enormous — 
| despite low resolution. Isn't it time you got serious about ZX Graphics? 
шап БЕН БЕН БЕЗ НЫН БЫН БЫН БЫН БЫН БЕН БЫН БЫН ШЕН ШЫН БЕН = | 


2 hole Post to Butler, Currie & Hook, 19 Borough High Street, London SET95E. 
Ра t Please send me — — —— — — “Joner @ £ 3.50 [inc WAT, P&P} " 
Numbered / Please send me Films” & £2.25 [inc VAT, РЕР] JE 
A у | Please send me your illustrated leaflet — | enclose a stamp. | 
PLOT Grid. Ü - ды е се! xs 
ТН lease ce rclayt FI — 
Numbered ^ | as 
PRINT Grid. W | ; [ Mame. -- = = = = 
` Program | ZXB1Keyboard. 
Board backinq. notes 100 Sheets. Size A4. г Acddress. — =. 
zt : JSk] E. Жн а eccesso E ==: 

Availatue at = Buller Micro Shop 3743 Streatham High Rd Ooa = 

Lond W16 = De ‘s Booksellers 2 Carthusian St. Landon ЕСІ [BA goods are despatched within 48 hour of meocips. M you requine 1 Clans return past peake add SOpie “omer price. 

сара кеги Rd. Геке cim ORA mme] шен шен N NM NM NM NM BM NM M M UM БЕН Ы 


ZX-81 OWNERS | 


ACCESS TO THE 
OUTSIDE WORLD! 


Using our programable 
INPUT/OUTPUT controller 
based on the Z80AP10, you 


| VIC SOFTWARE 
| 


COMPUKIT SOFTWARE 


@Breakout . . . need we eDuck E .. get | can use up to 16 programable input/output lines, 
say more? £6.70 ү ош еу zn] all TTL compatible. Control of the port can be 
eSeeSaw . . . move mp а carried out from within programs giving а whole 
SeeSaw to catapult men ө Маге . . . escape from new dimension of uses for you ZX-81 computer. 
апа burst balloons £4.60 | mezeinfixedtime £4.80 | 
аы емс Chase goroni | The port can be used WITH or WITHOUT the | 
"Mindmaster . . . -. + g : 
| еее 6.50 | orgeteaten £5 80 16K RAM PACK & PRINTER. | 
e Artillery CECI e Fortune Teller . . . your Available in kit form or assembled, and comes | 
trajectory and blow up past, present and future ШІ complete with instructions, a pack of software 
| your opponent! F5.00 | told by computer BE notes and circuit ideas. 
fortune teller £7.00 | 
ALL RUN ON BASIC VIC! 5 | 
БЕК EROGRAMS £10.99 ім кіт FORM 50р Post + | 
Packing + | 


Add 
£13.99 ASSEMBLED 1% VAT 


Many products coming soon. Look out for Ads Snap on Analogue card and Relay board avail- 
MAIL ORDER ONLY Please add 25p p&p able shortly. Send SAE for details. 


A & P ELECTRONICS 
36 Hillsborough Court 
Mortimer Cres., London NW6 


22222 THURNALL (ELECTRONICS) ENG. 


mm DEPT Y, 95 LIVERPOOL ROAD, | | 
[i—i  CADISHEAD, MANCHESTER M30 SBG ae | 


TEL: 061-775 4461 (24 hour) 
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Fingertips is our regular calculator column 


covering calculator news, programming hints 
and examples of unusual applications. The 
column is written and compiled by calculator 
enthusiast David Pringle who is glad to hear of 
any of your ideas. Your Computer pays £6 for 
each of your contributions published. 


WE SEEM ТО receive a slaggering 
number of letters from people who 
are 14 years old. À possible 
explanation for this unlikely 
phenomenon is that perhaps our 
correspondents like to pretend that 
they are child geniuses. For the 
youthful element in our readership, 
here is a note on statistical functions 
by Leon Goodfriend of Cardiff. 
Most scientific calculators now 
have statistical capabilities; suitable 
programs are available for many 
micros, he writes. We are all aware 
of the simplest of all statistical 
functions — the average, or arith- 
metic mean to give it its proper 
name. It is found, of course, by 
dividing the sum of the available 
data by rhe number of data. We say 
that: 
sum of data 
yere = number of data 


OF 
er. Gh pes. 
K = — 


n 
This introduces several pieces of 
notation: 
x is the average value of x 


Ex is the sum of the set of data 
nis the number of data in the set 


In general X, the Greek capital 


sigma, represents the sum of a set or | 


series, and a straight line above a 


letter indicates the average or mean | 


value. 


The average is a useful and power- | 


ful tool, but it does not always tell us 
all we need to know. Look at the 
following sets of data: 
х {17,15,18,181 — v[3,11,21,33] 

х is 17, as is y, bur we can see thar 
there is a much greater variation in 
the y ser than in x. There 15 a way to 
measure the variation of a set. It is 
known as the standard deviation, and 
has the symbol on — the letter g is a 
lower-case sigma. 

To find the standard deviation we 
need to know & xn and also another 
Figure 2. Nan-linear curves. 


Logaritnmic graph y«c«mlnx 


Exponential graph yet а 


Power graph ya cx 


piece of information; Ex? — the 
sum of the squares of the values of x. 
The formula for standard deviation, 
like many others in statistics can take 
several forms and the following 15 
one which is widely used: 
ya кр 
gn = de Ee 


Using this formula we can find that: 

хат (standard deviation of x 

set] = 1-2247 
von = 11:225 
There is another form of standard 

deviation which is preferable if we 
need to estimate deviation of a set 
without using all the data 1n that set. 
This second form of standard devia- 
Поп has the symbol gn-1 and is 
found as follows: 


LEXE 
LEY — —W— 


n=] 
хап--1 = 1-4142 
yan—1 = 12-9615 

To distinguish berween the two 
types of standard deviation, we call 
gn the population standard devia- 
поп and gn-1 the sample standard 
deviation. The sample standard 
deviation is usually used when we 
are dealing with large sets of data 
and do not wish to enter them all 
into a calculator or computer. It 
allows for the fact that a small 
section from a set 1s less prone to 
variation than the whole set. 

Standard deviation and averages 
can be applied to bar graphs and 
single sets of data, but we are often 
concerned with graphs which show 
how one commodity varies with 
another. 

Look at the graph in figure 1. It 
shows how the length of a spring 
varies under different loads. The 
points corresponding to the results 
of the experiment are shown, along 
with the best straight line berween 
them. Any straight-line graph can be 
expressed in the form 

y = mx + С 


| Clearly, x and y specify the position 


of a point on the graph, but m and c 
require some explanation. The 
length of the spring with no load is 


50cm. This is the point where the | 


Type of 
Regression 


Linear 


Logarithmic 


Exponential 


Power 


Fable 7. Characteristics of various modes of regression analysers. 
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ie 
— 
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Load ка 


Load (Ка) 1 
Length (cm) 60.1 


line of the graph crosses the y or 
vertical axis and is called the 
intercept. Ir is given the symbol “с”, 
so “с” is the value of y when x=0. 

We can also measure the slope or 
gradient — shown by the symbol 
“тп” — of the line. This can be done 
by drawing on the graph, but we will 
concern ourselves with a numerical 
method. 

To find m and c we need the 
following information: E x, E y, X x? 
Exyn. XExy is the sum of the 


| products of each pair of dara i.e. for 
| each pair of data, multiply x by y and 


add the answer to X xy. 

These equations will give us the 
best straight line through any set of 
points: 
пўху— хуу 
nXEx'—(XxE 


Ey-mZx 
а 

For the graph in figure 1, m=10 
and c=50, so we say that the 
equation of this line is 

ү = 10x + 50 
Mote that if the line slopes down- 
wards from left to right then m will 
be negative. 

Once we know m and c, only one 
of the values x and y needs to be 
known for us to calculate an estimate 
of the other. To indicate the esti- 


com 


To estimate y 
Input For 
output 
formula formula 


yields c 


formula formula 


yields c 


find exponent 
af result 


find exponent 
of result 


Figure 1. Experimental data plotted as best straight line. 


yields y 


yields w 
find exponent [пу 
of result 


find exponent In y 
of result 


2 3 
72.2 79.3 


mated value of a number, we place a 
circumflex above it and the estima- 
tions for a straight line graph are: 

y = mx + С 


k = Y 
m 

In the same way that we use 
standard deviation to measure 
Variation in a single set, we have a 
means of measuring the closeness of 
fit of a set of points to a straight line. 
This is called rhe correlation co- 
efficient and has the symbol “т”. 
The correlation coefficient is given 
by the equation: 

пху ху 
InX x: — (E xk] Ip E y? — (El 
and for figure 1, rz 0-899809. 

The value of r will always be 
berween —1 and 1. А negative value 
simply indicates that the gradient of 
the line is negative. Values close to 1 
and —1 indicate thet the points are 
close to a straight line while values 
near zero indicate that the data 
probably do not represent a straight 
line graph. 

If the result is exactly 1 or —1, 
then all the dara lie precisely on a 
straight line, There is another test, 
known as the decision coefficient, 
which is simply the square of the 
correlation coefficient and has the 

(continued on next page) 


r m 


To estimate x 
Input For 
output 
formula 
yields X 
find exponent 
of result 
formula 
yields x 
find exponent 
of result 
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[continued from previous page] 
symbol 12, This always returns а 
positive answer which rends to be 
closer to zero although values of r 
very close to 1 remain virtually 
unchanged. 

There are three types of graph 
which may be analysed in much the 
same way as a straight-line graph. 
Figure 2 shows a logarithmic graph, 
which has the general equation 


ү = minx + c 


so rather than multiplying m by x, 
we must multiply m by the natural 
logarithm of x. 

For those who have not used 
natural logarithms, they operate in 
just the same way as the log and 
antilog which are more common in 
lower maths, but whereas log 
operates ro base 10, In (natural log) 


operares to base "e", which is 


approximately equal to 2:7183. The | 


term for natural antilog is exponent 
(e*). 

It is possible to form a whole new 
set of equations to analyse the 


regression of a logarithmic graph, | 
but there is a much simpler method. | 


Rather than performing our calcula- 
tions using y and x, we can perform 


them on y and the natural logarithm | 
of x (In x) Thus we will obtain | | 


values of Edn x) X(In xy, and 
У (In х)у rather than Ex, X x, and 
Lexy. 

We can then apply all our usual 
formulae except that to estimate y 
we must again supply Inx rather 
than just x, and when calculating an 
estimate of x we actually receive an 
estimate of In x so we must find the 
exponent of this number to obtain 
the correct estimation. Similar 
correction processes can be applied 
to exponential and power repression 
— sec figure 2 — as table 1 shows. 

Ivan Soh of Sheffield writes, this 
program runs on the Casio FX-602P 
programmable calculator. It solves 

‘an nx п determinant where n=2, 3 
or 4, These are the most common 
sizes that are likely to be 


encountered by students in mathe- | 


matics course. 

The program can easily be adapted 
to run on the 502P by anyone who 
has experience of Casio 
programmable calculators. 


Program 2. Ladder and box. 


gag 76 LBL p25 18 
әгі 11 A aze da 
айг = G27 32 
йз 93 Ё 823 6G 
айз ат 7 0280 бй 
anms 4: STO з йй 
ade йй ай Өзі Fi 
саг Өй д 832 12 
eoa 42 sT0 35 тё 
ваз в 81 Өз. із 
гіп 42 STO B25 71 
811 й2 аг a 


als йз аз 85 
бі 42 STO maa рі 
815 84 а4 ado 12 
Bie 42 STO 841 42 
сір 685 85 942 4 
818 93 А 043 ör 
pls йі і 044 14 
azo 42 STO ваз öl 
0921 08 aa Әде 13 
G22 01 1 094г 76 
Әсі бй 8 0995 14 
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TOTAL STEPS: 
FEGISTER USED: 
LABLES USED: 968-8» 

Program T for Casio FX-602P to solve n x n determinant. The numbers in brackets at the end of each me are step 
numbers for checking purposes only. 


When 


the program is 


FINGERTIP. 


НС MinF (2; 

MEF “SIZE 7" HLT INT Mane 61352 

2 Mink MREBB-2-x5-8 GOTUS £235 
Teele) PAUSE HE-MinF C35» 

КЕНІН “АСТАР 

x>=F GOTOF сай? 

МЕВа MinF i Minis 5440 

HC Mini? MiniS MinlF ¿485 
lriBgxcMEIS941»-Minlr? (612 

MRIF "a ARI? ?" HLT IND Minis Minit £722 
1 М+17 Mtis «76» 

DSZ GOTOL £795 

MEF Mina (263 

1 М+19 MRIS x=+ IND GOTOGO GOTOG £372 
HEBIXMEB4-MEBSE*MEBZ-GÜTO0S 5972 


MEBIxcMRESXHEBS-MRESXMEBS3-— (110; 


MEB2*CMWHEgBAxMRBS-MRBPXMROS (122) 
PEBxcMEBdxHRES-MRB?*MRESIT GOTOS ¿1552 
“МЕВІЖМЕВБ-МЕВ2ЖМЕЙЕ 2%: МЕ1 1 ЖМЕ15-МЕ12ЖМЕ1 52+ 
СМЕНЗЖМЕНЗ-МЕСІЖМЕПРЭЖСМЕТІИЖМЕ1Б-МЕ12ЖМЕ14;- 
СМЕНІЖМЕНЗ-МЕЙЕЖМЕЙСЗЖЕМЕІЖМЕ125-МЕ11ЖМЕ142- 
СМЕНОЖМЕНУ-МЕНЗЖМЕНЕЭЖСМЕНЗЖМЕ1Б-МЕІЗЖМЕ1З)- 
сМЕНЯЖМЕНЕ-МЕНЕЖМЕНӘЭЖОМЕНЭЖИЕ15-МЕТІЖМЕ122- 
СМЕЕЗЖМЕНЗ-НЕЙАЖМЕЙР ЭЖСМЕНЗЭЖМЕ14-МЕ10ЖМЕ1232- 
MiniF (2592 

НС Міні? Minis Minis Mine (2632 

MRIF "ZDET2- ARIF" НЕТ (2752) 

ботов сты? 


(1562 
(1/6) 
L196) 
(2152 
r 2362 
22632 


are 


ге MAK. “Fü-F34/FƏ2F1S-F13;F.:1F2 


called, | determinants of size n,=n,—, by | input, beginning with register 01 


“Sizer” is displayed as a prompt for 


the user to input the order — that is, | 


the size n of the n x n determinant of 
whose evaluation is required. If a 
decimal number is entered the 
calculator will evaluate a deter- 
minant whose size is the integer of 
the input value. Should an out-of 
range number be input, the error 
message “Е (sizc)" appears for about 
a second and then the “Size?” 
prompt is displayed again. 

The first tume the program is 
called, by pressing the program 
button under which the program is 
stored, n=0 by default. Subsequent 


default. 

Data is asked for in the usual 
notation a MN where M and N are 
integers which denote the position of 
the elements of the determinant. 
The user enters a 11, a 12 and so on, 
to evaluate the determinant. 

The answer is displayed as 
<£ DET > = answer. It is stored іп 
register IF and hence сап be 
displayed on pressing MRIF. 

Note that when Goto n 15 pressed 


— where n is the integer-deter- | 
minant size — the calculauon is | 


performed once again and the 
answer displayed. The elements are 
stored in the order in which they are 


upwards. 

Five other register 00, 17 to 19 and 
F are utilised when calculations are 
performed but are cleared at the end 
of each evaluation. 

However, errors have го be input 
manually. No provision has been 
made for software corrections of 
errors because it takes up much 
more unnecessary program space. 

Моге that I have optimised the 
program steps, and the utilisation of 
registers and labels. 

A reader in Haywards Hearth, 
Sussex, has written a program in 
response to our ladder problem a few 


evaluations will be performed for 


months ago. 


ів пей B4 na иго um ag іра 38 БІН 125 95 ш 149 16 1n 

ñ aol 99 PET ИБ 75 = 161 28 TRH 126 25 1 158 95 = 
кіт Өсе 43 RCL arr 43 REL із2 S34 жи i2; 65 к 151 42 “STD 

a BS 02 ez are же Bg 183 75 - 128 43 REL 152 8 йй 

ü Bs 65 ы Hrs 35 = iB4 ai 1 128 4 ga 183 92 RTH 

ü 855 йі 1 gea 42 STO 195: 85 * ise 95 = 154 76  LEL 
SER B56 Bü ü 951 йй ай igé 43 REL 131 65 м 155 TS = 

E 857 95 = üs2 42 STO ig? a8 ga 132.43 “FEL 156 43 RCL 
LBL 656 99 РЕТ BES йз йз 188 95 - 133 Bl 81 157 10 іс 

C Ho 98 ADY с 99 РЕТ іпз 32 ЕТН 124 85 = 15%. 65 A 

SPF aseo 931 ғ й85 71 SBR 116 76 LBL 135 94 -/- 159 йі 1 | 
- Bel 76 LBL ase 65 Ж 111 85 + 136 85 * іва йй 8 | 
s EP Bs? 12 E esy 42 STD 11: 43 ЕС 127 42 REL 151 95 = 
+ Bes 43 БЕСІ өза a5 as 113 B2 ac 138 02 аг 162 42 STD 
SBR ees ай ай 559 ЭЭ РЕТ 114 75 = 193 35 - 165 18 18 

Б BES 42 ST аза 28 FD IIS 43 REL і4а ЭЗ PRT 164 43 REL 
RCL G66 #2 az 091 92 БТН ile аз аз 155 88 a8 | 
а Bo? 99 PRT 8592 76 LBL 117: 95 - 141 98 RD 166 55 -- 

EG 68 7 SEF 893 65 X 118 42 STÒ 142 65 М 167 1 1 

D fie? =s z^ Bud 43 ECL 115 ШІ 81 145 45 ECL 168 aa B | 
GTO ara 42 STU 895 йй ай 128 43 ECL. 144 18 ig 169 95 - | 
C Әгі HB4 й4 656 55 = 121 04 94 142 95 = 17Ө 42 STD | 
L EL re 99 РЕТ es? Өз 3 122 fo = 145 59 ІНТ 171 88 aa 

n Bra 958 ADY aes 95 = 123 423  RCL 147 55 E 122 92 PTH | 
FEL йт4 43 RL üs3 22 IHY 124 85 85 148 43 REL | 


z М n. 
т г а Pe Pe 1 
ñ pou | л», Wu 


(price plus VAT £243.80) 
Dot Matrix Printer Memory Expansion Board: Piug-in Memory Expansion 
| Multi-slot unit used to 0965 
Tractor feed, 80 accept memory and/or 3k — £26.04, 8k — £39.09, 
characters per line at 30 came and program 16k — £65.17 plus VAT 
characters/seconds. cartridges Sinale Drive Elanny Nick linit 


The standard features of the Vic are: * 5K RAM expandable to 32K » 16 screen 
colours * 8 character colours * 3 tone generators, each of 3 octaves — plus white 
noise generator ж Screen display 22 characters х 23 lines deep ж Full PET type 
graphics * High resolution graphics capability ж 8 programmable special functions. 


Goods required Price MAIL ORDER to: Adda Home Computers Ltd. V 
FREEPOST, London W3 БЕН or telephone your 

order (24 hours a day) to 01-992 9904 quoting your 

Visa, Access or American Express number, 


“| enclose a cheque, made payable to Adda Home Computers 


Limited far 

Pn NU асы ысын тыйыл Бара а Атау 
= T —FIEPEI “Please charge my Visa/Access/American Express account. My acount 
Add £4.00 post, packing and insurance for Total £ number is 
special deal and £1.00 post. packing and "Please add my name to your mailing list 
insurance for all other items. Add 15% to all “Delete as applicable 
prices for VAT 

Dac a Ta ы gee eee E 


154 Victoria Road, Acton. London, Wa- 


(near North Acton tube station] 
enis Tel 01-992 9904 
OPEN: 10am-6pm (Tuesday-Friday), 
Le TIED m ата аа ан ЖУРЕ eRe Ut aan ae EL ER Baie nes үй. Den E 


TERMS AND CONDITIONS: All goods sold subject to Adda terms and conditions of sale. Full details available on request. but 
include: 7 day money back guarantee, Adda 12-month hardware warranty. Please allow 21 days for deitvery. Aliow 7 days for 
personal cheques to be cleared. Quoted prices are exclusive of VAT. 
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All our software comes with full instructions and is SAVEd and ready to RUN, no 
need to spend hours laboriously typing in from books. 


PACK 16/1 includes all of: 

AIR TRAFFIC CONTROL: Animated radar screen of busy 
airport shown, you must bring planes into land; 
INVADERS SELF PLAY: РНОМЕНООК = көөр friands’ 
and relatives’ numbers on cassette: DATE '81 — 
computer dating program. Who will it pick for you? 

ALL ONLY E4. B5 


CONTROL TECHNOLOGY — 
PERSONAL 


PACK 18 2 includes all of: 

ADVENTURE ATLANTIC: You may become very rich or 
you mary be marooned forever; BREAKOUT: SQUASH 
PRACTICE: LANGUAGE TRANSLATOR translates any 


COMPUTER SCIENCE 
PACK 16/1 + 16/2 + 16/3 
(any two only £5.95) 


| Cassette 17: 
ALL THREE ONLY 


European language to апу other; COMPUTAPRINT = A super value cassette of 16K and 1К software written іп £6.96 
usa this prograra to predict results of horse races, Machine Coda and Basic. 

football pools, atc. Includes: | = 

ALL ONLY £4, 95 React. Invaders, Phantom Aliens, Maze of Death, 

Planetiancer, | Ching, Hangrnan, Invaders, Lasar Вава, TAPRE DO SII SEE 15 
rectangle plus more. H L 

ALL ONLY £4.95 £9.96 


| Tapebook 50, Version 3 | 


50 programs for the IKRAM ZX81. 

Latest version includes: 

SQUASH, BREAKOUT. COLUMBIA. SPLAT, 
INTEGRATION, CREDIT CARD CALCULATOR, BANK 
With GAMAL BI you can nowewrite adventure programa A/C, VATCHECK, TANK BATTLE. TORPEDO, 

in hours not weeks and with GAMAL 81 you'll have HEXLOADER. BINARY CONVERTER, AND LOTS, LOTS 
every adventure you'll aver want for the price of one. MORE. 

Comes on cassette with instruction book, £7.96 Still amazing value at £8.95 tha lot. 


PACK 10 2 includes all of: 

INCH БОЙ: video roadracer; DRAUGHTS; Computer 
Chequers: BATTLESHIPS — nautical warfare on your 
cwn computer. 

MASTERMIMD — Brain Tessar, see H you сап beat а 
mácroelectronic mind. 

ALL ONLY £4.85 


BOTH OFFERS ARE ONLY £13.85 
SPECIAL OFFER 
TO ALL ZX81 OWNERS 


Тһе breakthrough you've waited for: 
PROGRAM THE ?ХЕТ IN ENGLISHIII 


All prices include VAT and portage and pecking 


CONTROL TECHNOLOGY, 

39 Gloucester Road, Gee Cross, 
Hyde, Cheshire SK14 БУС 
061-368 7558 


Ctech Software 
| Simply Megabytes 


Les = апа 
Ahead! . — | Superb Sound 


Full Colour 


DEFENDER: You defend the planet against UFÜ's, fast 
moving, Hires Graphics, Sound effects, Thrust, Laser Torpedo, 
climb, descend, superbly detailed G4 + T5; £4.00 


ASTRO BATTLEZONE: fastened in the cockpit of your 
starcrumer, you view the 3D graphics of the earth revolving 
silently below, жапты) down your head up display you suddenly 
glimpse the enemy hurtling towards you, you turn at them, the 
horizon rolls Over the engines roar as you climb to the 

stars G4 + T5 £5.00 


FRUIT MACHINE: (hur version has HiResgraphics, nudge, 
collect, respin, gamble and even plays “Oranges 
and Lemans when you win 


ІС-2) 


SOFTWARE 


Qur latest VIC 20 package is VICSOFT 7 
and includes all of — 
бз + TS £4.00 


POLECAT: Countryside Packman, you must move your Rabbit 
through the underground maze, but you are being chased by а 
polecat so you must run like a rabbit until you've collected all your 
your carrots growing on the top of the Burris G4 + T5 £5.00 


MINEFIELD: You must steer your way through a penious 


BREAKOUT: The поса and mast colourful you've ever seen, 
SQUASH: Will-you make a tournament champion? 


DEATHRACE 2000: Driving in a crazy road race you must run-ovér 


minefield without exploding amy mines: blasting mines can 


cause chain reactions, 


GO + T5 £5.00 


EARLY WARNING: Atomic Missile Command, destroy the 
attacking ICBMs using a realistic radar screen апа intercept 
missiles ізі + THES UU 


N.B. G GRAPHICS T = TEXT 


ANY 3 ONLY £9.00 


Control Technology, Gloucester Rd, 


Gee Cross, Hyde, Cheshire SK14 5JG. 


All prices include VAT, P&P. 


For other Products, see our advert on page 00 
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25 many pedestrians as you can!! 


SOUNDS: A sound effects synthesizer program. Everything from 
helicopters to birds of paradise menu rirnan. 


MOROIDS; Your astronaut must avoid The asteroids, very fast 
graphics! 


MASTERMIND: See is you can beat a microelectronic mind at 
thes full colour brain teaser! 


WARLORDS: Protect your castle from giant boulders! 
VICSOFT 7 costs just £5.95 and 
that's inclusive. 


2 SOFTWARE FILE 


Software File gives you the opportunity to have your programs, ideas 
or discoveries published. We will accept contributions for any 
personal computer and will group programs for like machines 
together in the file. Please double-check your listings before sending 
them, and specify the memory they require. Mark your letter clearly 
for Your Computer. We will pay £6 for each contribution published. 


Control is achieved using the Z key for left and 
the C key for right. First the computer draws a 
multicoloured wall using lines 15 to 70. A dot 


Breaking out 


J D H Jones, = - LUE then appears at a random position along the 
Bangor on Dee, | VIC 20) | | bottom, the ball proceeds to bounce against 
Clwyd. — | | the wall and the sides knocking out a brick 


every time it hits the wall. 
You have a bat with which you must bounce 


MY PROGRAM 15 a simple version of Breakout 
using almost entirely Peeks and Pokes. 


REMEBER ERE CL] ERRER 
REMXxx*ET DAVID JOHESXxx* 
КЕМ 11/1432 
FEIHT"ZI3":FÜKESGS?9.9 
РЕІМТ" THIS 15 THE GAME OF" 
>” PRINT" AEFEHEOLITE" : PERIHT:PEIHT"THE 2-КЕТ MOVES 
‚ RIGHT" 
= PEIHT:FREIHT" HIT AHY КЕТ TO FLAT" 
GETR£:IFH£-""THEHS 
POEE3S6872.15:'-2B:DT-2-1:0C-24:Gü0SUB1888:PEIHT': 
FUEJI-SZTUF, 
FüRI-BTUüZ1 
POEE3244d4I4C6I-Z2O*2z2,.J 
HEXTI:HEATJ 
rFügrserTOlsi 
FPORETF7Z2Z4+1I, 1680 
HE=TI 
POKEPSSH+h +2287. SÍ 
POKES142+0 96 
FÜüKES143-T-01.392 
FUÜKES1d4-D.92 
S-PEEkn1272 
IF5S=33THEHI=D-1:FüFEESl145S+L 22 


A y Cm p. o3 roa 


= 


ri 


E 


гә a rS аы CI n 


ш tes Ca Cn vc 


Ë 

й 

а 

A ІЕ5=34ТНЕНП=1+1 FO0FES1314L, se 
EB IFICBTHEHI-H 

B IFBSiSTIHEHi-13 

я FUEKEPESUTXTII*T.3z 
EB 

Ë 

а 

E 

5 


mu Y] fa 1 


ИЙЕ J 


atl 
IFECIOERSZHTHEHIE--DIZE:FPFOKESBSrPE. 

=e Thy 

IF Y=22 THES 

ІЕТ-ЕТНЕНЯНИЯ 
IFFEEK£T&65EBRTETZZX*"752-186B8RHHDD*--1THEHID'T- 
IFFEEEZT?TT,TBZTETZZX*UÜUS-OGSTHEHD'U--i:PDOEESS 
РПКЕЗҺӘРЕ, G 

Бото, 

FUKESOeS?4,.14B8 

S16 FüRI-HTUiBBB:HEAI 

ги РОКЕЗБЕГЯ, Я 

С-г-1 

FRIHT"smISSIBIBBINEEBNU НАТЕ 7:2. 
3 FüRTSBETUIS8S:HEST 
FükkK-BTUS4:FÜKE?SZZzT-EK:32:MHEXT 
зей IFCSBTHEH:'/!-zB:IVv--1:GGSUEBEiBBG:GOTUr- 
GÜL TÜ 460 
FüRlUsamHTÜOUS 
ЕПЙКЕЗЄБ@ ГӘ. 


Cu 
Гел 
[ел 
ЕЯ 


xà poa poa qs pe нне ER ва. кае СОУ oO He Cuy 2 юе m Чр 


" CHAHCES 


ze 


FORI-iTUSB:HEXTI 
PORESGs 7a. б 

HEAT 

FRINT"=} COHGRATULATIONS 


гу” 


the ball back up the screen to knock out 
another brick. If, by missing it, you let the ball 
reach the bottom row, you lose one of four 
chances. Eventually, if you do not lose all your 
lives you will break out of the top of the wall 
and win the game. 

During my experiments with this program I 
discovered that it could be converted for use 
with joysticks by adding lines 13 to 470 shown 
at the end of the program. These extra lines 
allow you to use the jovsticks with up for left, 
and down for right. 

13 РОКЕ 37139,0; POKE 37154, 127 
110 5 = PEER(37137] 
140 IFS = 174THEND = D - 1:POKE 8145+ D,32 
150 IFS = 182THEND = D + 1:POKE 8141 + D,32 
470 POKE 37154,255:END 


LEFT":PRIHT"THE C-KEY MOVE 


23: PORETOSS+K+22#4'. 32 
LEFT" 


[continued on next page! 
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SOFTWARE 


(continued from previous page) 


Mystery program 


C E Lowe, 
Ashton-Under-Lyne, 


Greater Manchester. | BEG | 


THIS IS A short program which enables a Basic 
instruction to be translared into machine code 
without the use of an interpreter or assembly 
code. When you have finished entering it, 
simply press Run and all will be made clear. 


ROM tricks 


Stephen Betts, 
Eaton Bray, 


a9] 
Bedfordshire. 


TONY POULTER's noughts and crosses 
program, which appeared in the February 
issue, works perfectly in 1K but not if loaded 
into an extended ZX-81. This is because with 
more than 3.25K RAM connected, the display 
file is expanded by the ROM to fill the screen. 

To trick the ROM into setting up a minimal 
display file, type either as a direct command, 
or as line 20: 

POKE 16389,68 


This command followed by the CLS in line 23 | 


sets the system variable RAMtop to 17408 as 
it is when only 1K RAM is connected. As 
Tony Poulter says, if the length of his 
program is altered you should recalculate the 
variable P by using the expression 

(PEEK 16396 + PEEK 16397* 256) — 28 


Electronic keep-fit 
AJ Capper, 4 ON 


Bristol. 


THIS PROGRAM incorporates the best features 
from a variety of sources то provide а 
disciplined approach to regaining fitness. One 
of the problems in our society today is that we 
do not get enough exercise, and computer 
addicts are worse than most. So it seems 
reasonable to use your micro to help you to get 
fit and stay fit. 

The program uses the concept of pulse- 
regulated exercises, a concept pioneered in the 
U.S. and in the City Gymnasium in London. 
This is based on the idea that the maximum 
pulse rate that should be reached during 
exercise will vary with the age of the person 
doing the exercise, and for this stage one 
program, the relationship 1s: 

Training Pulse Rate = (200— Аде) х 60% 
This is the value given to the variable %Р in 
hne 3, and is the rate at which the bell will 
sound due to lines 94 and 95, so that you can 
check your pulse rate at the end of the session. 
As long as your pulse beats no faster than the 
'TPR, vou will not be overstraining your heart 
— but check it promptly as the pulse rate soon 
drops when you rest. 

The basic routine starts with 10 reperitions 
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455 PRIHT'SEMEIMEIEIEMEIE | 1818 Пх=1НТ‹ЕНПС15Ж22-1 
468 PÜKESESTE, E 1й2й IFDM=GTHEH1818 

478 ЕНШ 1828 БЕТПЕН 

{GGG X-IMTORHDcioxzEO-1 READY. 


LOWE MYSTERY PROGRAM 


ій LET A = 155859 

(iS FRIHTTHE 2; FEEK A ж 256 + PEER «Н + 15; 
|га LET L = PEEK ҰН + 22 + 256 ж PEEK CA + 3» — 1 
259 PET R = B + š 

ЗЯ FOR H = 1 TOL 

эз IF PEEK iN + R » <> 126 THEN GOT За 

4& LET H = H + 3 

45 БОТО 55 

sü FEIHT CHE «РЕЕК CH + A23: 

55 HEST H 

64 LET A = R + H + 1 

өз IF R< 15314 THEN DOTO 15 

rü LET AF "A-3625 ПА. 2550" 

£5 FOR H 1 TG (ЕН A$ 

ай FUR Ј Tü sü 

ea HERTS 
ag PRINT HT 15,12 + H; СНЕЖ ¿CODE ЯФ iH» + 144? 
35 HEST H 

FOF S881 ІН SLOW PIE 

ЕПЕ Уса WITH SK RUM. CHANGE THE FOLLOWING LINES. 
65 IF Ac 16324 THEW GOTO 15 


| 8ë PAUSE eB 


85 POKE 16437.255 


of each exercise, followed by one minute of | 


running on the spot. If you have no problem 
in doing this within your T PR, then you can 
increase the grade number up to a suggested 
maximum- of grade 10. 

An increase of one in the grade number 
increases the number of repetitions by one, 
and increases the time for running on the spot 
by 0.4 minutes, so that on the highest grade 
you will do 20 repetitions followed by running 
on the spot for five minutes — a total exercise 
time of around 25 minutes. 

For those who do not feel fit enough to start 
at grade 0, which is the basic routine, the 
program allows you to have a handicap system 
with a negative grade number. There can be a 
maximum handicap with grade —9, which 
takes you down to one repetition of each 
exercise, followed by running on the spot for 
six seconds, which even the most unfit of us 
should be able to manage. 


There is a considerable latitude in each | 


exercise with regard to the degree of difficulty, 
or effort put it, so that each person can 
develop a routine which will fit their exact 


needs. The important point is to find a | 


suitable starting routine which makes you 
work bur which imposes no real strain, and 
then do that routine once each day for at least a 
week before moving up to the next grade. 


Here is a description of the exercises. The 
first five are Warm-up exercises, and it is really 
only on the last four that you start work. 

Stand feet astride with arms at your side. 
One repetition of arm circling consists of 
lifting your arms slowly in a big circle, trying 
to brush your ears as you pass, and then 
| bringing arms back to the starüng point. 
Stretch as much as you can. 

For side bends, stand feet astride with arms 
at your side. Bend first to the left and slide the 
left hand down the outside of the leg as far as 
you can go, then returm to upright position. 
Do not bend forward or backward. Repeat on 
the right-hand side. 

The trunk-and-knees bend involves your 
standing with feet together, weight on the 
front of the feet, legs slightly bent. Raise the 
left thigh up towards the chest as far as 
possible, and bend back down towards knee. 
Lower leg to floor and. stand upright. Kepeat 
on the right-hand side. 

Stand with feet apart and. both arms 
stretched out to the front for the head-and-arm 
twists. Leave the right arm pointing to the 
front and twist the left arm and trunk until it 
points directly behind you. Return to the start 
position and repeat with the right arm. 

For the ankle reach stand with feet wide 

[continued on page 75) 
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Software Company // ‹ 


47 Brunswick Centre, London WCTN 1AF 


TRS 80 Levels II 16 K Tape 
Video Genie 16 K Tape 


The Newest and Most Astounding Arcade 
Game that TALKS has just Reached Planet 


terrifying weapon ever: the Solar Waster! 


Dodge the alien Ramships and fire 
missiles to destroy them before they get 
you. The alien Flagship uses his deadly 
laser bolt to transform a Ramship into 
another Flagship or into your ship's 
double. Look out! Destroy your double 

- and you could destroy yourself. 


Video Genie EG3003 16K Tape 
— - - = — Š : 


Fighter 
appears who seem to 


full screen graphic display constan*ly shows your position in a 
perspective format as though you were actually there! This “rats М d 
eye" view adds an entirely new dimension to adventure. 
English language commands can be entered at any time to manipu- 
late your environment. The command sets are extensive and sophisti- 
cated. Dozens of objects are scattered throughout the mazes and 
buildings. You can pick them up, burn them, throw them, etc. You 
may need the sword to fight off an ugly little man. Or a steel rod to 
hold apart crushing walls. Deathmaze 5000 and Labyrinth allow the 
traditional one and two word commands. Asylum incorporates our 
Advanced Language Interpreter (ALI), which allows full sentence 
input. 
Deathmaze and Labyrinth consist of over 550 locatio 
Asylum tops 1200 locations! 


ASYLUM Tape £1 


ns! 


L 


Earth. You can't help yourself. You have to | 
stop them at all cost. Don't let up. Written 
especially for high quality graphics you'll | 
simply be dazed and excited by the action. 
2 TRS 80 Levels II 16K Tape | | 
] Video Genie 16K Tape | po 


Itis the year 2734. Our planet has chosen you to carry out the most important mission of the decade. The following is yourtop-secret mission briefing! 


| Several months ago the Kromorfkrom Empire invaded our planet and stole some of our newly developed and highly efficient "Krotnium" Star 
Cruiser fuel cells. Your mission is to infiltrate the Kromorfkrom Empire and pass yourself off as commanding officer of one af their fuel transport | 
vessels. Once you have accomplished this, you must recover the fuel so that one of our Star Cruisers can warp in and take it back to our planet. You 
d willbe given a small shuttle armed with a powerful laser device. Eventually the aliens will uncover your plot and you will be forced to shoot and destroy 
them to protect the fuel. While you are defending at least one fuel cell, the aliens will be unable to use any of their high-powered battle equipment, for 
fear of accidently destroying a fuel cell. Once the aliens have reclaimed all of the fuel cells they will then be able to unleash their newest and most | 


— p Video Genie 16 K Tape 
| Cosmic 


Your fighter appears below a convoy ої TRS80Level Il 16K 
Aliens! If you destroy them another set 


than before! Soon your space station 

nears but before you can dock the station 
comes under attack! Survival is up to you! 
The excitement is just beginning!! 


3-D means that as you wander througlVthe mazes and buildings f jj T 


А Watch out behind you! 
As you hurry through 
the maze collecting 
modules you score points. 
Butdon'tletthe Gobblemen 
catch you. If you are crafty, 
sneek up behind them and 
neutralisethem to gain extra points. 
Just keep a watch. When they 
attack you they come in fast. 
Just don't lose your nerve. 


ar | TRS 80 Levels II 16 К Tape ` 


x 


PHEA 


uM Stata a a E m = 


(Wilh Sound) й 


ic ue 16K Т 
be slightly cleverer Viden Gonie 16K Tape 


s eR 


£10 
apés 


THEESSENTIALSOFTWARE COMPANY | 


[Viscounti Ltd.) 01-837 3154 


_ 47 Brunswick Centre, London WEIN ТАЕ 


атеш: iocus VI EET 
Please send me your software catalogue. | 
enclose a stamped self addressed envelope 
Please send me 


l 
і 
і 
тиг OT pe Lee 1 
| 
; | I 
lenclose a chegue/ postal order tore I. 
l 
І 
| 
| 
І 
і 
І 


(plus Ep posi Er packing! 
Signature 
Narr 
Achira w 
Postcode -: 


My ACCESS Мо. , J 


YOUR COMPUTER, APRIL 1982 73 


Getting Started 


Programs to Life 


„шш —À P 
MICROLINE 80 


@ S0 cps Uni-directional 9 Small size: 382 [WI] x 25410) x 
108 (HS mm. @ 160 Characters, 96 ASCI and 64 graphics 83 
Character sizes: 40, 80 or 132 chars/ling © Friction 
and Pin Feed &Low noise: 65 dB @ Low weight: 6.5 kg 


| MICROLINE 82 £449 -vaT 
& ĝi cps Bi-directional logic seeking @ Small size: 360 (М/) 
x 32810) х 130 (Hi mm. @ 180 characters, 96 АБС and 64 
graphics, with 10 National character-set Variants. €94 
Character sizes: 40, 66, BO or 132 chars/line. € Built-in. | 
parallel and sera interfaces. © Friction and Pin Feed 
Slow noise БЕІН 9 Low weight: Bxg 


MICROLINE 83 £649 - var 


è 120 cps bi-directional logic seeking & 138 column printing 
on up to 15in forms & Small size: 512 W] x 328 (D) x 130 
ІН) mm. @ 160 characters, 96 ASCII and 64 graphics with 10 
National character-set variants ӨЗ Character spacings: 5, 10 
and 16,5 Chars/m. @ Built-in parallel and serial Interfaces 
& Friction and Pim Feed E 


APPLE DISC Il 
3.3 Dos 


Disc with 
Controller 


> £339 + var Б 
Additional Drives 
£289 ` vaT = 

а Powerful Disk Operating Soltware Supports up to 6 
drives Ә Name Access to Files for Ease of Use е BASIC 
Program Charming to Link Software Together «Random 
or Sequential File Access to Simplify Programming 

@ Dynamic Disk Space Allocation Tor Efficient Storage 
© Individual File Write Protection Eliminates Accidental 
File Alterations Ф Loads an SK Byte Binary Image in б.з 
sac. (1.2 sec, in Равсзіһ @ Storage Capacity of 116 
Kilobytes (143F Bytes with Pascal) on Standard 6%" 
Diskettes @ Powered Directly From the APPLE (Up to 6 
Drives! for Convenience and High Reliability 8 Packaged 
in Heavy Duty, Colour Coordinated Stee! Cabinet 
Colour Monitors for Apple — £296 + МАТ 


LUXOR 14" COLOUR 
MONITOR FOR THE 
APPLE £295 + var 


Low nose ӨБІНВ $9 Low 


THE ANADEX 


DP9500 and DP9501 


$ Bi-directional printmg 
Ф Up to 220 chars/hine 
with 4 print densities. 
- & 500 char buffer 


Parallel interface built rn 
è Full software control of matrix 


needles allowing graphics capability 
&200 chars/sec @ Adjustable width tractor feed. 


DP9500 — ONLY £845 var 
DP9501 — ONLY £895 -var 


WE ARE NOW STOCKING THE 
APPLE II AT REDUCED PRICES 


AUTOSTART 


APPLE 11 іс faster, smaller, and mone 


powerful than its predecessors, And it's more fun to use too 
because of built-in features like: 

& BASIC — The Language that Makes Programming Fun. 
@ High Resolution Graphics tin a 54,000-Poant Агу? far 
Finely- Derailed Displays. € Sound Capability that Brings 


* Hand Controls for Games and Other 


Human- input Applications. 4 Internal Memory Capacity of 
48K Bytes of RAM, 12K Bytes of НОМ; for Big-System Per- 
formance in а Small Package. € Eight Accessory Expansion 
Slots to let the System Grow With. Your Needs. 

You doni need to bë an expert то enjoy APPLE 11. 11 15 a 
complete, ready-to-run computer. Just connect it toa video 
display and start using programs (ог writing your own) the 
first day. You'll find that its tutorial manuals help you make it 
ұсы Owe personal problem salvar. 


Ф R5232C and Сего. 


& 80/132 Column 

& Centronics Parallel 
Ф Bi-directranal 

® Upper & lower case 
* True Descenders 

® 829 Dor Matrix 

*» Condensed and 
Enlarged Characters 

® Interfaces and 
Ribbons available 


МХ80Т + МАТ 
MIX80F/T £389 + var 


ideal for small businesses, schools, collages, homes, etc. 
Suitable for the experienced, inexperienced, hebbyist, 
teacher, etc. 


CENTRONICS 4», 
DOT MATRIX 
PRINTERS 


ку 
: eT NOW INCLUDED: Sound, Upper and lower case, Extended 
739 £469 BASIC and Machine Code enabling the Writing and 
4 VAT Execution of Machine Codes Programming direct from 


Keyboard 

16K. RAM. 12K Microsoft BASIC 

Extensive Sofrware Range. 

Self-Contained PSU WHE Modulator Cassette. External 
| Casseue interface. Simply plugs into TV or Monitor. 
Complete and Ready to Go. Display is 6 lines by 32 or 64 
Characters Switchable. 3 Mannuals included, Users Guide, 
Beginners Programming and BASIC Reference Mannual. 
BASIC Pragram Tape Supplied. Pixel Graphics. 


GENIE Il 


Standard Features 


| e Proponional Spacing @ Right Margin Justification @ 3 
way paper handling @ Upper and lower case @ True 
Descenders © Bi-chrectional Paper Mode * LUnderlining 
capability © Condensed/Expanded Print & Sub-Scriprs and 
Super Scripts * Pin and Friction Feed % 80/132 Column 


739 ns above with special feature of 
Dot Resolution Graphics. 


NEC 
SPINWRITER 


only 


NEC's high quality printer uses a print “thimble” that has 
less diameter and inertia than a daisy wheel, giving a quieter, 
faster, more reliable printer that can cope with plotting and 
printing (128 ASCII characters! with up to fwe copies, fric- 
tion ar tractor fed, The ribbon ang thimble can be changed in 
seconds. 55 characters per second bidirectional printing 

with red/black, bold, subscript, supers&Cript, proportional 
spacing, tabbing, and much, much more. 


The NEW СЕМЕ 1 an ideal Business Machine. T3K 
Microsoft BASIC in ROM. 71 Keyboard. Numeric Keypad. 
Upper & Lower Case, Standard Flashing Cursor. Cassette 
Interface 16K НАМ Expanded externally to 4ВК. 


| GENIE | £r ІІ EXPANSION UNIT 
WITH 32K RAM £199 -vat 


PARALLEL PRINTER INTERFACE CARD 
E35.00 + VAT 


HITACHI 
4 PROFESSIONAL 
MONITORS 


"Q' — £128 £99.95 
12" — £495 £149 


э Haellability Solid state circuitey using an WC and shcon 
transistors ensures high reliability, @ 500 lines horizontal 
resolution Horizontal resolution in excess of 500 lines 15 
achieved in picture center. © Stable picture Even played 
back pictures of VTA can be displayed without jittering. 
® Looping video input Video input can be looped through 
with built-in termination switch. € External sync opara- 
tion (available as option Tor U and C types) @ Compact | 
construction Two monitors are mountable side by side in a 
standard 19inch rack. 


4 


è TEAC FD-50A has 40 tacks gwing 125K Bytes 
unformatted single density capacity 

Ф The FO-504 can be used іп double density recording 
mode. 

в The FO-504 is Shugart 54400 imerface compatible. 

е Directly compatble with Tandy TASSO expansion 
interiace. 

e Also interfaces with Video Genie, SWTP. TASSO, 
Nonh Star Horizon. Superbrain, Mascom, &rc, erc. 

8 Address selection for Daisy chaining up to 4 Disks. 

® Disks plus power supply housed in an artracuve grey 

case. 


40 TRACK 
Ainge 4 Double | on 
| Disk Drive E225 + vat Disk Drive £389. var 


| ACORN ATOM 


UNIQUE IN CONCEPT — 
THE HOME COMPUTER 
THAT GROWS AS YOU DO 


Assembler and Basic Top Quality Moulded Case 
@Optionsl High Resolution Colour Graphics ©6502 
Microprocessor 


4K FLOATING POINT ROOM 
£19.50 + var 
COLOUR ENCODER £19.00 - va" 


Ed уе give a full one year's guarantee 
on all our products, which 


normally only carry 3 months guarantee. 


77 TRACK 


Singe | Double қ 
£299-vaT Day £499 + vaT 


Disk Greve 


MEMORY UPGRADES 
16K (8x 4116) — £12.90 «vr 
4K Compukit (8 x 2114) £12.90 «var 


WE HAVE ONE OF THE LARGEST 
COLLECTIONS OF COMPUTER BOOKS 
UNDER ONE ROOF, ALONG WITH 
SOFTWARE FOR THE GENIE, 
TRS80 AND APPLE. 


A SELECTION OF APPLE INTERFACES 
ARE NOW AVAILABLE AT OUR 
EDGWARE ROAD SHOWROOM 


"SHEINO.LSND BO .Ld)dx3a ва 


gidd eno ti Л сей NVI ACOSOINN 


—— n 


(continued from page 721 

apart, both hands on left thigh. Shde hands 
down as far as possible towards the ankle. 
Return to upright position and repeat towards 
the righr ankle. 

At the start of these routines I advise you to 
do press-ups against a wall. Stand just further 
away than your outstretched fingertips and 
allow your body to fall towards the wall. Then 
push with your arms back to the vertical 
position. One repetition in this case equals two 
pushes. 

If this causes no problems you can progress 


Р. Fle; B= 


IN. 
P.~“; IN. "PLEASE ENTER 
P.$iz;F.H-1 TO 8 

IF М=1 Р."НЕМ5 
"SIDE BEHIS" 


P."ISÜTONICS STAGE ПНЕ" 
"PLERSE ENTER RGE"R. 
СЕНШЕ 


әршіс 


CIRCLING" 


SOFTWARE FIL 


то doing the pushes against the top edge of a 
filing cabinet, which increases the work-rate 


| somewhat. Ágain, one repetition equals two 


pushes. When you are used to this exercise 
you can progress to pushes against the edge of 
a table. This will require more effort, and one 
repetition equals one push. 

For the seated knees-up, sit comfortably on а 
chair and grip the rear edge. Raise your knees 
as far as possible in the direction of your chest, 
then extend your legs forward and gradually 
lower them to the ground. 


Overweight or very unfit persons are 


(n dx 
m c 


ші ТП 


І 


ll 


ain aS = =A; ara 
HÒ, “G 


i = 


Len co my) T, 


=n 


{> 


advised to treat the static jump with caution. 
Stand with feer together and arms by your 
side. One repetition consists of one jump in 
the air — the height will depend on how fit 
you are. Ат first you should be content just to 
lift both feet off the ground, but as you 
become fitter you can try to leap as high as you 
сап. 

In running on the spot, each pacc is care- 
fully timed, so that you do one pair of steps 
per second to start with, but they become very 


| slightly faster as you progress through the 


grades. 


s iF. rH. 


SPOT" 


T x ЕНЕР 
B;F.T=1 TOr120*124G);0.83 


IF = E 


s 
- 


. 'TFLIHEZEHEES BENT" 
2. "HEHDHEM THISTS" 
F. "ANHELE БЕНСН" 

Б. Bony FUSH" 


E ClzB-TJox*b5 
-BEG 
Tü Уы. ЕР. жу 


p ©К ТЕП ENEES F.F=1 Tü 25:P.£7:H.F;G8-ü 
P. “STATIC JUMP" Р. "= "УПЦЕ TRAINING PULSE 
F 2i Tü i3000; H. 2;Е.Ф7 экер" BEATS FER HIHUTE"* 
Н=1 Та41й-й> a2 "HILL Hold SOUND" 
1г@аай—1@айжб_ aB-1B81B8B-4 Z0: BSAC nB] 


| je Нн 


Ей ТЕГЕ 


Шш 


ке її ш 6n Gà P e c LI 


ін Mp o e Nr E 


ERTE 


=1 TG "HIE 


F= 
= 
er 
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Read апа Data 


АТОМ 


Malvern Wells, 

Worcestershire. 

THE LACK OF Read and Data on the Atom 158 
great disadvantage. My solution uses arrays to 
store Dara and a variable to keep track of 
which element is to be Read next. The Data 15 
read back to another variable by using the 
counter to define which element of the array is 
to be used next. This, I think, is a better way 
of achieving Read and Data than described in 


і DIM НИК; Hz 
2 ACES 


ja;RHclo-zü;HHEezo-38;HH6OGG—-48; REM STORE DATA 


pg à t 
rac. 


the manual because it uses much less memory. 
Data can be input by using a For-Next loop 


and storing each entry in a separate element of | 


the array. It can then be read back using this 
technique. 

Restore can be achieved by setting the 
counter to zero. The computer can be 


instructed ro go back, or indeed forward. to | 


any number in the array at any point in the 
program by setting the counter to the element 
to be jumped to. 

Strings can be used by this method by using 
the technique of dimensioning described by 


18 REM PIECE OF PROGRAM 


1515 
118 
zat 
218 
zB 


PRIHT Q7 
GOTO іе 


Lunar manoeuvre 


5 5 Grewal, 
Southall, [t 
Middlesex. | ӨСІ | 
THE INSTRUCTIONS to play this game аге 


included in the listing with the user choosing | 


how much fuel to burn. Just to prove how 
difficult my program is, I have to admit that I 
have never landed safely. 


G-HREH2;H-H-IIEEM READ DATA: 
FEM PIECE OF PROGRAM 
IF H=4 THEN EHIG;REM STOF IF МП DATA LEFT 


DES 
= REM ГИННЕ 


FRIHT 
ІНРИТ TE 


PF.F=1 TO B;H.;P.£$/:6G.F 


Derek Haslem, Your Computer, October 1981. 
Floating-point numbers can also be used by 
using fp arrays. Here is an example listing: 
1 DIM AAI3); N=0 
5 AA(O)=10; AA(1)=20; AA(2)= 30; 
AA(3)=40; REM STORE DATA 

10 REM PIECE OF PROGRAM 
Q=AAIN); М= № + 1; REM READ DATA: 
INCREMENT COUNTER 
REM PIECE OF PROGRAM 
IF N=4 THEN END: REM STOP IF NO 
DATA LEFT 
PRINT Q' 
GOTO 100 


IHCREMEHT COUNTER 


LRHIER 
REM By Se o- 
SINSTEDUDCTIIU IMS? 


пт" 


(continued оп next Eade | 
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EU SOFT WARE FILE 


[continued from previous page] 
25 IF [f="H" THEM GOTO 95 
БЕН INSTRUCTIONS 


PRINT 
FEIHT 

5 PRINT 
e PRINT 
PRINT 
PRINT 
FEIHT 
PRIHT 
FEIHT 

re FRIHT 
? FRIHT 
ге PRINT 
2 PRINT 
FEIHT 


"WHILE FLYING A LOW ORBIT MAPPING" 


"MISSION ОН THE MOOH: YOUR CRAFT" 
"HAS HIT HH ASTEROID. TOU ARE " 
"SAFE INSIDE YOUR EJECTED SPACE” 
“CAPSULE HHEH YOU DISCOVER THAT" 
"OUR AUTOMATIC DESCENT COMPUTER" 
"HAS FAILED. YOUR MAIN THRUST М 
"UNIT IS FRLTERIMG BUT MAY GET " 
“SOL DOW SAFELY. " 

"TO SAVE THE CAPSULE YOU MUST " 
"CAHD AT LESS THAW 2ҒТ/5ЕС. TO " 
“SURVIVE YOU MUST LAND AT LESS ~ 
“THAN SFT“SEC.. CAPSULE IHZTREUM-" 
“ENTATION IS OK AND WILL TELL " 
"WOU WHERE ТОН ARE. REMEMBER, " 

T "GRAVITY HILL ADD SFT/^SEC. TO " 
"SOUR DESCENT, " 


LET ЕзЕМІЯСІЗ? 


sa IF E&9 AND Ebe THEN СОСЕ S88 


КЕМ WARIABLE "E" DETERMINES THRUST FAILURE 
IF F<=8 THEN сото 236 

IF Н<=0 AND ў+100=35 THEN GOTO 325 

IF нє=й AND ў+100=95 THEN GOTO 318 

IF H28 THEN GOTO 180 


2,78 PRINT “CONGRATULATIONS. ш 


PRINT “OU HAVE LANDED SAFELY" 

PRINT “YOUR VELOCITY AT TGUCHDOWM WAS" 
PRINT Y "FT/SEC." 

PRINT "HITH "Е: "UNITS ОҒ FUEL LEFT" 


1 PRUSE See 


GOTO 368 

PRINT "QUT OF FUEL" 
If H»8 THEN GOTO 180 
GOTO 325 


CLS 

PRINT "WOU HAVE MADE A CONTROLLED = 
PRINT "CRASH, YOU ARE ALIVE BUT THE" 
PRINT “LANDER IS DANAGED AND TOU НЕЕ" 


“GOOD LUCK" 
1480 


i PEM L=LIMIT OF BURN 


A LET E-INTCRHDECIB8»1252 
PRIHT 


РЕІНТ "MAX. БОЕН OF"; Ls "FT/SEC." 


REM INITIALIZE DATA: T=TIME. H=HEIGHT.Y=VELOCITY.F=FUEL LEFT 


5 LET T=1 
LET V-IHTCRHD*752-75 
LET HzIHTCFHD*2UDO 280 
LET Fz128 
FRIHT : 
| PRIHT "MANUAL DESCENT MODE ENGAGED" 
FRINT 


PRINT "TIME HEIGHT VELOCITY FUEL BURH" 


PRIHT "SEC. «ҒЕЕТ» <FT/SEC) LEFT" 


PRINT THE 1:7; TAB 7+H: TAB із;У;ТНЕ 22;F 


IHPUT В 
за IF Е. THEN B=L 
| IF Fasa ІНЕН LET В=й 

IF Б-ІЙПС-іНй THEN LET B-8 
Ғ-Е-Б 
Е=ЕЦЕН 
T=T+1 
yzy-5eE 

T HzHe 


Pa ul Kaufman, 
Ely, Cambridgeshire. 


THIS SHORT BASIC routine Cels a program | 


resident in a Microtan system to be dumped to 
cassette in a format readable by the UK101 
computer. To use the program, the following 
steps are performed: load into the Microtan 
the Basic program which you wish to convert. 
Reset from Basic and, using Tanbug's C, or 
copy command, move the previously-loaded 
program up about 4K in memory. First note 
where the program ended. All Basic programs 
will start from 5401. 


2 PRIHT "*X*3TRRHIE Ds " 


PAUSE: S00 
1 GOTO 275 


= 


PRINT “CRUNCH. YOU НАТЕ JUST BECOME " 
PRINT "THE MOOH- HEMEST CRATER. YOUR" 
B FRIHT “YOUR ENGINES ARE CAPABLE OF A " 331 PRINT "FLIGHT FAY HILL BE FORWARDED" 

2 PRIHT "TO YOUR НЕХТ UF КІН" 


PAUSE $88 

СОТО 275 
A PRINT 

РЕІНТ 


PRIHT "LIKE TG TRY AGAIN? CYAN?" 


IHPUT xt 


IF X$c"v" THEN 


RUH 
IF eco" НЫШ Wf£CO"H" THEN GOTO 3/Б 


ә STOF 
REM DERIVE LEVEL OF THRUST FAILURE 
LET L=INT(L~CRND#< 107125 


IF IHTCL«*1880»2-188 THEN GOTO 520 
PRINT ЕЕЕ I! МАШІ THRUST" 


Б ЕКІНТ " 


PRINT “YOUR МАХ. BURN IS HOH"; L: "ЕТУЗЕС." 
RETURN 
PRINT "YOUR THRUST UNITS HAVE FAILED ^ 


PRING " 
КЕТ рей 
БЕТШЕН 


Re-enter Basic making sure that you protect 
your relocated program by replying to the 
question “Memory Size?". Enter the program 
form the listing and type Run. Then enter, ir 
decimal, the start address of the relocated 
program and start your cassette recorder. The 
program will be dumped to tape in a format 
readable by the UK101. If you have specified 
the start address correctly you will obtain the 
message "Error — program not here". 

Although both the Microtan and UK101 
use the same 300-baud CUTS tape standard, 
the way the data is stored on rape differs. The 


Microtan uses а condensed method where | 


each of Basic's keywords — For, Next, Gosub, 


COMPLETELY 


etc. — is assigned a single byte code or tag. 

However, the UK101 uses a less efficient 
method in that the entire keyword, letter by 
letter is stored on tape. This makes loading 
and saving to tape a much lengthier process, 
without Microtan’s advantage of a high-speed 
2,400-baud alternative. 

What this program does then is to scan the 
designated text for the tags, look up the 
equivalent keyword and store it to tape. If an 
equivalent is not found, the character is 
directly stored to tape. The program knows 
when it has reached the end when it finds 
three consecutive nulls which designate the 
end of a Basic program. 


REN## MICROTAH TO UKi181 TAPE FORMAT CONVERTER 
REPMX*x* FAUL Е KAUFMAN JA Se 


БЕМЖЖ 
REMEE 
FEME 
ПІМН% (89: 


ЕОЕІ=1ТО &93:RERIRHTCIOD:HERST:REM GET TAGS 


PRIHTCHR$ C125: INPUT "Enter start address" 
*BTHEHPRIHT"Enrraonr-brosram not here" FORI=1 T0288: НЕХТ: RUH 


IFPEEKCRID« 


FEM BEGIN SCRH OF PROGRAM К 
IFFEEEBID-PEEKZRIE124PFEEECRI-MZO-8THEHPFüOEKEZZ,z54:FREIHTTS: ЕН oma 
PEIHTT£:PÜUKEZZ.Z54:PEIHTT£:T£-"":RD-HIM-3 


HHZPEEE£ZRIS-TZS5&6xXFEEEZH 


HIIZHIMZz 
IFFEEECRIIS-BTHEHEB 
IFPEEKCHDB2712 


HIl-RHIMi 
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PTHEHT£-T£4H££PEEKCRID-1272:G0 
T£- TE4CHESCPEEE CHIDO 


FID12:T£-T£FSTRECHMO +" 


:POKET4.1:T4$5"":REM SET "CUTS" SPEED 
;HI:REM DECIMAL ADDRESS 


fi 


тогай 


(continued оп next раде] 


[continued from previous page! 
216 GOTOsE 
gga 

15888 
2080 


GOSUB 


fal 
P 
dans 
TEL 


LIST 


ГӘ 
ке. 
Ж 
ml 


T. AWD, OR 


na 
mi 
DR 
mi 


TAH. ATH. PEER 
2948 


Brahma 
Paul Blythe, 


Sheffield, 
South Yorkshire. 


THIS LOGIC problem is based on the project 


RAHI 


| к“® jpe к rae FS 
T Y ft k kek ш ER 


Тш aJ] cO C CE ma ER Гл! 


GOTO 168 
PRINT "FROM" 
INPUT C 

FoR B=1 Tū 


HEAT B 

SOTO 28 

POINT "TD" 

51 INPUT D 

az IF Г-р THEN GOTO zh 

TO 5 

IF ASHE =B THEM НЕХТ E 
IF Ez& THEN GOTO 196 
IF ALG E pA DE: THEW 
LET RHiD.E»-mHGC. ED 


CLS 


Ары А А 


Alien агсаае 


Stuart Debuse, 
Bognor Regis, Sussex. 


THIS IS AN arcade game for one person, 


PRINT"WHAT IS 
IHPLT PS 
PRINT "CLE" 
PRINT" OFF TOU 
FOR H=1TÜ1IBBB 
FOKE 368735.5 
Н=й:5=й:2=йӣ 
= 50 

A-7500: Е=11:1=6164 

FOR J-i1TO024:PRIHT:HERST 
FOR К=1ТПЄйй 

POKE D -IHTZ3ZXRHDICGI2»,46 
R-IHTCZSXEHICI? 

IF F=1 THEN ғай 

FOR I-1TO G:HEEXT 

0=0=8. 25 

РПКЕ A+tE. 22 

РЕІНТ 

GET A$ 

IF H£$2""THEH1GG 


YOUR МАМЕ?" 


GOI" GPS 
'HEXTH 


LD T] gy CI Ts Ú pna c 


IF Есі AND H$-"M" THEHH-ZH-*1 
IF B=21 AND Hf-"Z" THENH=H+1 
IF E21 AND AS="2" ТНЕНВ=В-1 


Гер, 
c 
=j 
[фи 


TATARETURH. REM. STOP 


SOFTWARE Fil 


PRIHTT#: PRINT: PRINT > PRINT PRINT" 
REM DATA TABLE USED TO CONVERT TAGS INTO FULL WORDS 
DATAEND, FOR. HEST, DATA. INFLIT. DIM. READ. LET. GOTO. RUN. IF. RESTORE. 


TATACLEAR. СЕТ. НЕН. TAR. ТО, FH. SPCC. THEN. NOT. STEP. t. =. or 
ТАТАХ, =, <, SGH. INT. AES. USK. FRE. POS. SOR. ЕНП. LOG, ESF. COS; SINH, 
ТАТВІ ЕН, STR#. VAL: ASC. CHEE. LEFT. RIGHTS, MIDS, ЖЖЖ 


given by Brahma, the Hindu deity, to his 
disciples. The object of the game is to transfer 
a set of rings, of different sizes, from one pillar 
to another but at no time can a larger ring be 
on top of a smaller. 

The program runs on a ZX-81 ІК. How- 
ever, typing errors or illegal moves when 


155 LET ACC 
168 | 

іга 
188 
1980 
йй GOTO 156 
DIM A £3.H2 
FOR B = 1 TÜ H 
FOR E = i TÜ H 
FÜR E = 1 Tü H 


FOR F = 1 TÜ H 


£ 


FROGRAM COMPLETED": EHD 


, UH. HULL. WAIT. LOAD. SAVE. DEF, PORE. FRIHT. CONT.: 


playing the game stretch the memory to its 
limits. There are five rings; ring 1 is the 
smallest. If, however, you have additional 
memory, you can have more rings by using the 
alternative lines shown at the end of the 
program where N is the number of rings. The 
solution for five rings is given below. 


LET ACD. S2-RCCo B? 


IF E = H«1 THEN GOTO 190 


196 LET A ср,М= ACC. B» 


ра] 
ка] [Ыз те ЁЛ 
“.....ш 


involving avoiding randomly-generated 
asteroids, while at the same time scoring 
points for hitting the occasional alien. 

Z moves the spaceship to the left, and M 
moves it to the right. 200 points are awarded for 


l 


p T2 л 
l 
Kad — 


TG Ds.) 


Pie ga 
- = 


hitting an alien; 50 points for hitting the side 
of the screen, and 100 points deducted for 


| hitting an asteroid. The program takes full 


advantage of the Vic-20's colour and sound 
facilities. 


IF ЕС21 AND H$-"M" THEN Б=Б+1 


POKE Н+Б.22 


IF FEEKú(¿Fi+B)+22 >=46 THEH 


114 


IF PEEK“ (A+B +229=42THEN 98 


НЕКТК 
GOTOSHE 
РПКЕЗ6В8? 9,42 
PRIHT"CLRE" 


PRINT"<CTRL % WHT> DESTROYED EY ASTEROID! |!" 


POüKESeSs7?.z28 


5=5+1 


FOR L=15T0 ИӘТЕР-1 


PüKESOS?S.L 
FOR M-1T0188 
МЕЯТМ 

HERTL 
POUKES6Sr?,.8 
FüKES6S; S.H 
FÜKES6S?5.8 
КЕШЕ 


PRINT "©СЪК›":РОКЕЗЄ&”З. 186 


FOR R-1TOS:PRIHT:HERTE 
2=(H#58 1-(S#1 BB+ 0 А2082 


(continued on page 79) 
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THE NAUGHTY ONE 


An adventure for [very] broadminded people. 
Pay vour way through gambling dens, bars and 
houses of vice, be secluded or seduced, earn а 
slave, acquire part of your opponents" bodies. 
Loose your money and borrow... (ha... there is 
no bank, only а pawnbroker, whose sole 
collateral will be some of your clothes) 

Gamble for the clothes of your opponants, 
force tha pawnbroker to auction some clothes 
(preferably from other players...), be given 
some saucy tasks or dole soma out 
Build a massage рапоцг and bankrupt 
[or undress) your opponents, W they are 
unlucky... 

A mimi version of this game із now 
available on cassette. The maxi version 
on disk is much more expanded and 
contains in between other things 

40 pubs and bars, 20 gambling houses, 
and also... a nó. w won't tell. 

Flay it safe [for tokens) or play it 

hard. If you dare, that is... 


A SPHINX COMPUTER GAME 
THE SIGN OF HADRIN 


Become familiar with dark age Britain and dig your way to 
a £17,000 treasure which is actually bured in this country. 
A game which will rax the highest intelligence and needs 
real application to find the solutions: 

It also includes a lot of outside activities 

Fallow the trad of this dark age magician and 

discover his tomb, wih the real treasure in it. 

A SPHINX COMPUTER GAME 


GOLD 


Find your way to more than forty rooms, collect the 
| treasures and try to get out with therm, 
| Very addictive; With 1he game come instructions on 
| how to win a Mamntiech Memory Expansion. 
| On the same tape: Pick a Word, a game of skill. 

Try and beat your children at it. 
| A HILDERBAY GAME 


| THE MAZE GAME 
| Go through three dimensional mares which ага 
| unmapped and find your way about. 
The game cannot become boring because the 
mazes change all tha time. 
|Ë you are а maze addict... 


A SPHINX COMPUTER GAME 
GOLF 


A step nearer to the real thing. 

Played on actually existing courses, with a full selection 
of clubs. Contains all tha necessary lke weather, wind, 
and other atmospheric circumstances, You control 
yourself whether you slice or hook and you also 
determine yourself the impact on the ball. 

Available in March, with full colour graphics 


A SPHINX COMPUTER GAME 
THE SECRET CODES 


Mot а mastermind type of game at all. 
There are many coded texts on the disk (or cassette: 
which may be very difficult ta decipher. 
We undertake to pay E 100.00 to the sender of ihe 

| first complete listing of all the texts, listing which must 
be faultlass of course. 
Sample? 

| HOGARIM MESHA STWAND TARAGHON MOTASHIN 
SOMETIMES DRASHTIM MEGRAHON SHARDSOMSH 
KRIGNAHAM 
A SPHINX COMPUTER GAME 


GAME TITLE T cassette 16K] — 


| Атап 
THE NAUGHTY ONE Imm version] | 550 | 9.50” 


Circle items wanted. 


| GOLD (А Hilderbay Gamel 


d D DATUR T surin Tis sal sana аиа ala "s шін жакс ақ а лала аса a a A ea NL 
Аа |... a a R ШШК а ra аа асы ait аа жй на: вазиет EON ЯТ e 
TOWN. cca ee DUTY сызы ac OMIM КОК: orc proram en 
Remittancaeanclosed ...........------.......... ener ae Coe руча 
VAT. is included. Please add 50 for РЕР if order less than E 10.00. 

Send to 


HOLDCO LTD. 14 BRITTON STREET LONDON ЕСІМ 


Ү8 YOUR COMPUTER, APRIL 1982 


If you are interested in a particular article/special 
feature or advertisement in this journal 


HAVE A GOOD LOOK AT OUR 
REPRINT SERVICE! 


We ofter an excellent, reasonably priced service 
working to vour own specifications to produce a 
valuable апа  prestigeous addition to your 
promotional material. (Minimum order 250 copies]. 
Telephone Michael Rogers on 01-661 3036 or 
complete and return the form below. 


To: Michael Rogers, Your Computer, Reprint Depart- 
ment, Quadrant House, Sutton, Surrey SM2 5A5. 


| am interested in copies of article/advert. 


featured in this 


journal on pages , issue dated 


Please send me full details of your reprint service by 
return of post. 


Мате .... 
Company 
Address ............... 


AN INCREDIBLE £44.95 


Compatible with the FX-501P, FX-502P, FX-B01P, FX-602P and FX-Tü2P 
Manual and program results printout. Memory and program listing. 


FP-10 electric discharge mini printer. A remarkably clear 5 x 7 dot matrix printout of 20 
characters per line. Up to 30 characters store/printout over 142 lines, with overload 
symbol. Fast 2 lines/second print speed. Aluminised paper rolls аге approx 2.500 lines! 
30 feet long. Connects directly to the calculator, or via FA-2 cassette interface. Four AA 
batteries will print approx 6,000-9,600 lines. Rechargeable pack NP-4M, 13,000 lines, 
(£6.90) AC adaptor AD-4150 will recharge NP-4M, in situ, (£5). Printer rolls £2.50 per 
pack of five. Dims: 43.5H x 157.5W x B2.5D [T x 6147 x 3147) waighl 3729 (13.107) 
FX-602P. 512 program steps. With FREE MICROL PPP (£9.95) £74.95 | 
FX-702P. Basic pocket! computer. 1680 to 80 program steps. 26 to 226 memories, all 
non-volatile, FREE MICROL PPP. £119.35 

MICROL PROCOS. Professional Programming solutions on tape £24.95 


DISCOUNTS ON SOFTWARE WHEN YOU BUY YOUR HARDWARE FROM US. 


Catalogue of Casio calculators, keyboards and watches and further information on the 
602P or 702P and PROCOS on request. (14p stamp). 


Price includes VAT, РАР. Delivery normally by return. Send cheques, Р.О. or phone 
your Access of Barclaycard number to:- 


Пері PCW, 

38 Burleigh Street, 
Cd e CB1 1DG. 
Tel: 312866. 


__ SOFTWARE FILE 


(continued fram page 77) 


314 PRINT" OU SCORED". 2 

315 PRINT"POINTS". PS 

Зей FRIHT"HELL ШӨНЕ",РЖ 

336 PRINT"YOU ORLY НІТ";5 

335 PRINT"ASTEROIDS THIS TIME" 
336  PRIHT 

337  PRIHT'"'vOU. SCORED" 


299 PRINT 
339  PRIHT"HITS РФ 
348 PRINT 


345 PRINT"YOU HIT ";X;" ALIENS" 
356  PRIHT"DO YOU WANT ANOTHER GO?" 
Зей PRINT" OR H?" 

зга  IHPUTHS 

386 IF We="Y"THENS 

395 POKESée79.44 

236 PRINT"CLR® 

ЗӘР FOR U-1TO 11:FREIHT-:HERTLI 

388 PRINT"CCTRL & VEL2O0.K" 

Зэй PRINT 


Prime numbers 


Jack Bettridge, 
Wallington, 
Surrey. 203 - 
ANY PRIME NUMBER up tọ the arithmetical 
maximum of 32,767 can be identified with 
this program, which works fast if the 
computer is not asked to digest too many 
numbers at one time. 

If there are hundreds of numbers between A 
and B, the screen will remain blank for some 
seconds and the Continue key may be 
subsequently needed to obtain additional 
pages. 

Lines 90 to 140 are required just in case 1, 2, 
and 3 are included in the A to B range. Anyone 
willing to ignore the technicality that these | 
first three numbers are primes can save six | 
lines of program. It is obviously a waste of 
time counting any even number after 2, so 
lines 150 and 220 ensure only odd numbers 
are considered. Each odd number within the 
range is progressively divided and repeatedly 
tested for a remainder or zero by lines 180 to 
210. Line 250 is necessary because the ZX-80 
has no Step facility. 


Eo re qu nn J C CT] fe co or к 
3f. ҥе Cg Кш T rm c бола i UE 


Faster slow mode 
G W Hewitt, | 2390. 


Edinburgh. 
IF, LIKE ME, you like to type in programs in 
slow mode, you will have found that it can be 
annoying when adding lines to a long program 
to have to wait while the computer writes the 
entire screen every time. It 15 especially bad if | 
the line is a long Print or Rem line. | 
This small program can be temporarily 
stored near the start of the program using a 
few spare lines. When one has a screen full of 
lines, type Goro (first program line). Answer 
the prompt with the last line you have entered 
and it will return you to that line with an 
empty screen below. It also Pokes the listing- 
system variable то ensure that every relist after 

that will return to your chosen line. 
[continued оп next page) 


395  PRIHT"CCTEL 8 ТЕ ВТЕ FOR НОН"; Р 
466 END 

тая FORF=1 TO 18 

гій POKE П-ІНТЕЗ2ЖЕНІК 12;,42 
гга FOR J =1 TO G:HEXTJ 

Trap POKE A+B, 32 

ғай GOTO 55 

966 POKE 36879,127 

ait PRINT"CLR" 

928 PRINT"XCTEL & BLK2GOOD HIT!" 
ази FOKE 56873,15 

S44 FOR ісі TO 15 

358 PFüKES358?6.168 

aen FOR М=1 TO ІЙ:НЕЯТ М 
эга PÜKEZ3SSG?6,.0 

ЗӘй FOR M=1 TO 18:HEXT М 

996 НЕХТ L 

1666 PORE Sé6ere.b 

16186 K=x<+1 

1626 FOKE 568579.8 

1636 GOTO 38 


FEIHT "PEIHE HUMBERS FROM?" 
ІНРИТ H 
FRIHT TEES 
IHPLIT Е 
CLS 
FEIHT "ALL PRIME HUMBERS EETHEEH" ;:H 
FRIHT “ANT ";B.":" 
РЕІНТ 
(ЕТ Г-Н 
ЕНЕ Y=1 TO 3 
IF HOT C-* THEN GOTO 148 
FEIMT т," "3 
LET p 
HEX 2 
EE EIER LET A=A+i 


LET р-ү-вжО 

IF F=ü THEN GOTO 
IF GOR THEN GOTO 
LET Q=it+e 

GOTO 154 

PRINT v." 

LET т=т+1 

HEST Т 


PRINT "ТҮРЕ LINE НО" 

IMPLIT HES 

POKE 16413, XEM - INTCNHESS563 #256 
РПКЕ 16428, INT OXEMÁ/Z56) 

LIST хх 

STOP 
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(continued from previous page) 


Top drawer | PG HMe62:Vu924:SETCH, YY) 
Ws 32H Af = IHKETT : IF F# ="" THEH За 
[5$ех, A IF R£ "1" ТНЕН 15858 
Radstock, Gen T or "nd 
e CENIE SE IF ñ$ mr DT 118 
THE PROGRAM 15 operated by means of five H Baris [НЕН Lee 
keys. The user can draw whatever he wants J IF H$ 4" THEH 13а 
with this simple program for the Video Genie. | | & IF At <> "BH" THEN 36 
The keys are as folows: дү CLS : GOTO ій 
1: Left г MS "A 
2: Right | Hat 
4: Up 118 EX-EX-1 
5: Clear the screen to start again = ЯС 
The drawing will start in the middle of the i GOTO 146 
screen or at the points specified in line 20. You TT LSU +1 
can alter these points as you wish. By adding а GOTO 148 
line 35, the user will be able to move the dot т'т='т"'ү— 1] 
around the screen withour leaving а trail. The Я IF ххча ПЕ EZX2lzr ПЕ түй OF ҮҮ THEN 
line 35 would be as follows: бота 208 
35 RESET (XX, YY) | = 
B iorhyth ms and then goes on to print the biorhythm curve | 
for the next 30 days. Roan tne afo griggg^ SORENSEN 
Michael Sorensen, The many Rem statements make the coragem x e 
Hvidovre, program self-explanatory. The three rhythms Authecr ” 8:87 
Denmark. THE B-LDA&y ANG THE HEXT за йү 


are calculated as soon as you have entered your 
YOUR BIORHYTHM tells you how you should | date of birth. You can omit the spaces in the 
feel. It is the average of the physical, the | program if you like — and the Rem state- 
psyche and the intellectual rhythms. This | ments, too. The program fills about 4.5K but 
program tells you the values of the three | it can be reduced to less than 3K by these 
rhythms and their average on a certain day, | omissions. 


"GOGG DU 
m E E 


m=... Ы = ш =. = інв ааа = = = m m а 


AJ LET 
F 
E 


TPAC Erf & 
S = a Es Qs kn 


REI кгз н еда ced disc r GOSUE сай 
REM * LET BBzRHD*x-6 MoL 2 BHD тга -IHT сега BHD Vv.r8B-THT 
REM * ELORYTHM PROGRAM 4 стару >й» 
REM Ж A PROGRAM EY: ж REM CALCULATE THE ЕТОВТТНН 
REM ж MICHREL SORENSEN Ж DBÜSUB 2508 
REM Ж FOR 28-81 WITH 16E Ж НЕН TRANSCRIEE THE ETORF* TH 
REM % ж PRINT ВТ 3:0 "PHYSICAL: "; TRE (15-СІМТ (29wA+., 5) 002; 
REM ЖЖЖЖ кана ж жж жж» T C18BxH-4.52. 188 
REM IHFPLT. у PRINT "ESWVCHE:"; ТАЕ £15-cIMT «3oe8+.8> 2892: IHT 
РЕІНТ HT B.,B;"BIORVTHM FOR" CIBBXEF, 52,108 
PRIHTRT ZB,8;"MEITE THE НАМЕ" ЕКІНТ SEMI ETUE THE ГІБ-(СІНТ (3ЗЖГж,52 Hr»: INT 
FEIHT HT 23,8) "AND PRESS XHEMLIHEX" СТЕЙ 
INPUT i PRINT "AYER ESE" ч; ТАБ (15-СІНТ <9oeD+.59 20655; INT 
FEIHT B, 13; Ae (1640+, 33.158 
PRINT 1,0: "ЕСЕН THE" PRIHT 
FEIHT 20, 10;" BIRTHDAY" I REM FEIHT A SYSTEM OF CO=0FDIKATES 
IHPUT ini ҒЕІНТ AT 11.1;"600D DAYS" 
РЕІНТ l.9-IFDICIBSFD."-" PRIHT AT 21.1:"BHD DAYS" 
PRINT AT 28,108; "MONTH OF БІРТН" PRIHT AT 2.G0;"THE B-DAY AND THE“; "НЕХТ 28 DAYS" 
INPUT FP FOR P=1 TD 21 STEP 2 
PFIHT іі 1, 12+crhe BY FM; "=" : PLOT B.F 
PRINT AT 20,18; "VERR OF BIRTH" 5. NEXT P 
INPUT FOR P=0 TO 
FRIHT іміз ЕТ PLOT Р,11 
ЕЕІНТ i 2.8; "BDAY THE" D HEAT F 
ЕЕІНТ 28.18; "BIOQRYTHM DAY" peas БЕМ PRINT THE CURVE 
IHPLT 1616 FOR G=AD TO mI 
FEINT AT Z;S+úEBDC41823 BD; "-" 1828 GOSUB 2528 
FRINT 28,153; "MONTH" 1838 PLOT 2eCG-AD+1, INT ¢(ioeD+. 55411 
IHFLT iq 
PEINT z, L+ EMS 192 BM; "=" 1488 
PRIHT 28,195 "YEAR" 1508 © 
ТЫРЫТ B^ 2668 REM THE МІНЕЕЕ OF DAYS FROM THE 1/1 
PRINT 2,13; Br 28ій ЕТ х=й 
БЕН РЕІНТ 2 25 SPACES z020 = M=2 THEN LET x= 31*X 
PRIHT AT 20, B: 203 Med THEM LET H= 524X 
" " M=4 H LET x= Эй+х 
REM РБІНТ 23 SPACES EI: М=5 НЕН БЕ и 
PRINT AT 21,8; M=6 THEN LET E-1514X 
LET бей T | Ме? ТНЕН БЕК A-1814 
us = == : 2 M= THEN LET Xe213-X 
сате THE HUPIBEF OF DAYS IH THE REST OF THE ТЕНЕ М-9 THEM LET s-242«*€ 
` H-EM | Ме1йТНЕН LET Xmgz/73-X 
; tup H=1 1 THEN LET dues 
Bor 2008 MzIZIHEH LET Xe334-X 


Ар=-х s | 
REM CALCULATE THE HUMBER OF INTERCALARY DAYS im parcs ide THE BIORTTHM 


FOR ZsFV TO BY eit = Lecce 
IF 2/4-INT (2/4)-0 AND 22188-ІНТ «27100000 AND FY <> py $220 LET ATSIN (SEPTIG 232 
THEM LET 5=5+1 258, ze se 
HEH L 548 LET C=SIH (2WPISG/33) 


HEST Z 59 БЕМ CALCULATE THE AVERAGE 
FEM CALCULATE THE HUMBER OF DAYS FROM THE BIRTH TO THE БЕН CALCULATE T 


BIORYTHH YEAR STARTS : 
ШЕТ ADSADtS+365% CBT-FTY) cds 


КЕНЕШТЕ ETRE eee eo een TERS REM SET THE RECORDER TO RECORDING AND PRESS; RUN 9500 


5 SAVE "BIORYTHM" 
LET M=BM FUH 


LET Y=BY 
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Double height 


Brian Syme, 
Strom, 
Whiteness, 
Shetland. 


‘THIS PROGRAM has been written to run on the 


SOFTWARE FILE 


POKE 16389,120. NEW 
The program works by creating two new 
character sets, one for the upper half of each 
character and one for the lower. When print- 
ing a line, text 1s Poked into the printer buffer 
and then printed using the modified ROM 


| routine. 


ZX-Bl with 16K and printer produces а Before loading, execute the following 
double-height character set on the printer. | commands: 
КАМтор must be set to 30720 by POKE 16389,120 


FEM (fs 1922 BRIBH SHE 
DIM ЕСШЕ? 
* LET М=РЕЕК lo382x*2256 
FOR х=й TO 63 
г КЕН THIS SECTIUN LOADS THE НЕМ CHARACTER SET ABOVE FRMTDUF 
ЕСЕ б=й TO 3 . 
FORE ZX*LTAXOTMIPEER Cr60dts*orL? 
PORE 1t*z*LCTASXO-M.IPEER CüOoOUTXEDOTL) 
PORE ®>+2Жж+хжЖ6-+-1,ЕЕЕК «(ТЁ®Й ++ +4] 
POKE ФІіс-Шжсе-нжанн.РЕЕкК ¢Pssh+hess 044 i 
HERT Ü 
) HEXT X 
FOR I=ü Tü 112 
PORE Sif44+1.PEER cZiB5Bi-Is 
НЕХТ I 
ү РЕКЕ 21557,281 
Í БЕМ DOUBLE HEIGHT SEFEEH CORY 
LET UFSPEEK 16396+PEEK Lesoreeoe 
FOR Пей Тїї 21 
a POR П={ TG 32 
КОКЕ i64454+0,PEER CUP-LDBESITO. 
HEXT ñ 


FOKE 31806. FEEK 16389372 GOSUB Эвай 


I WROTE THIS program to determine satellite 
parameters. When run, the program requests 
you to select which input your require, height 
VC | or velocity. This is followed by a request for 


the particular figures in miles, or miles per 


Satellite plot 


B T Jeeves, 
Sheffield. 
South Yorkshire. 


5 REM “SATELLITES BY TERRY JEEVES" 


POKE 16388,0 
NEW 
To print a line, use the routine at line 9200, 
for example: 
10 LET P$ = "TEXT TO BE PRINTED" 
20 GOSUB 9200 


Lines 10 to 65 of the main program load the 
new character set; lines 9000 to 9120 are the 
copy routine and lines 9200 то 9310 contain 
the LPrint routine. 


3880 LET UZ-USE 21744 

S098 FOKE 31280,FEEK 315801 

5166 LET UZzUSR 31744 

3118 НЕХТ tl 

9128 КЕТПЕН 

3266 REM DOUBLE HEIGHT FRIHT ROUTINE 
3218 LET ZsIHTCCLEH Р3-1>273253%32 
S228 LET P$zF$TER:. TO S2-CLEN F-22525 
9239 FOR и=й TO INT (CEH Ғ%/522-1 
2240 FOR т=1 TQ 32 

S250 POKE 16442%7,СОПЕ PICOC'CE*22» 
2255 НЕХТ Ұ 

3260 POKE 31800, PEEK 1628972 

S270 LET ExzsUsSE 31744 

3266 FOKE 2188BH.PEEK 3185B8-1 

S256 LET MH=USR 351744 

3360 НЕХТ x 

2385 LET Р%="" 

9218 КЕТПЕН 


То cor; the screen uze 


second. The program then prints out the 
satellite data including the orbital period. Not 
earth-shaking, but a change from the well- 
known "Invaders From Galactic Space Laser 
Blasters" genre. 


19 РЕІНТ "TÜ ВЕТЕЕМІНЕ SATELLITE VEOLICTY. HEIGHT 
HHI PERIOD IH A CIRCULAR ORBIT” 

із РЕІНТ 

= РЕІНТ 

=ч РЕІНТ "ТО SOLVE ПЕБІТНІ ELEMENTS, CHOOSE 


i ӨК = AND 
а PRINT 
за FFIHT 
48 FFE IHT 
39 INPUT 
2d IF H-1 THEN GOTO га 
са IF A=2 THEN GOTO іва 
5H IF Hxzi1 ШЕ Н<>2 THEN CLS 
62 IF Нс>і OF Н<>2 ТНЕН GOTO lü 


MeL" 


"FOR 


H GIVEH HEIGHT......1" 
"FÜR A 


БІУЕН VEDLICTw,,.. 2" 


rH LL 

ro ЕБІН “INPUT HEIGHT IH MILES" 

яй INPUT H 

Sa LET Vp n c HOY 3S95BtrH»»253x3652325.]188 

SH РЕІНТ "ORBITAL VELOCITY ":H;" MILES IS "ivi" МИ ЕРЕС" 

за GOTG 125 

100 ELS 

185 PRINT “INPUT VELOCITY IH MILES“SEC" 

lis IHPLT М 

115 LET HziIHTc1B8BECcr 144E] OFE] 93, COSS Bev axxo —3965B2» 225,18 

128 РЕІНТ "НТ A VELOCITY ОР "iG" MILESAZSEL. ORBITAL HEIGHT HILL BE 
i! ч; "RTI. ES ii 

125 FFEIHT 

138 РЕІНТ 

135 LET PesxzIHTZIBEXCZXPICSSGHTH3O£8680kV/3225,188 

i48 PRINT “ORBITAL PERIOD HILL BE ";P;" MINUTES” Efi 
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| This memory is made for your Atom 


OR OTHER 1MHz 6502/6800/6809 SYSTEM 


16 or 32K 
BYTE VERSIONS 


i Expand vour ATOM to 28 or 38K RAM 
Ideal for Word Processing, Chess programs and Business Software. 
Fully Compatible with other Acorn ATOM software and hardware 


Versions available to fit inside the ATOM while still leaving raom 
for other extensions such as the Acorn АТОМ colour encoder board. 
Eurocard rack mounting types also available 


PRICES: INCLUDING U.K. P&P &15% VAT 


MzZ163A 16K Built & tested to fit inside ATOMS case £59.50 
MZ163E 32K ,, £74.00 
MZ163C 16K Built & tested; Eurocard rack mounting £52.00 
MZ163D0 32K . £76.50 
М216ЗЕ Bare РСВ to build any of above with data £23.00 
MP100 DC/DC converter; powers any M2163 board from 

unregulated 8V supply such as the ATOM mains adaptor £8.50 


S А.Е. for further details. 


ALL PRICES INCLUDE U.K.P&P 
VISA +15% VAT WHERE APPLICABLE. 
PAYMENT WITH ORDER PLEASE. 


Voc veolecame Annes 


TIMEDATA LTD 57 Swallow dale, Basildon, 
Essex. 5516 &JG Tel; (0268) 411125 (MON FRI) 


YOUR 
|MACHINE 


MOR INTERFACES) 


CONTROL MACHINES, ROBOTS, 
FACTORY OR HOME 


Have you aver wanted your MICRO to control a machine for you, OI 

manage your house? If so, the МОЯ MICR ROCOMPUTER CONTROL 

INTERFACE' will give you isolated channels of OUTPUT (84 @ 250 
volts! and switch sensing INPUTS. 


Available now for connection to PET USER, PORT, RS232 and 
|EEE488B, allowing expansion up to more than 300 channels. 
Supplied complete with connecting cables, full data and guarantee 
from £12.54 per channel. Complete preprogrammed systems or 
individual components available. Write or phone for details 


M D R (INTERFACES) LTD. 
Little Bridge House, Dane Hill, 


Nr. Haywards Heath, Sussex RH17 7JD. 
Telephone: 0825-790294. 
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Books and bits for ZX, Atom 


The Explorer's Guide to the ZX81 


IF YOU'VE GOT A ZX81 THEN YOU NEED THIS BOOK! 
Programs for 1K ВАМ, and programs for 16K RAM. 
Games, Business and Engineering Applications. 
RAM & 1/0 Circuits. Useful ROM Routines. Hints 
and Tips. And Much Much Mare, for only 


The ZX80 Magic Book 
"With ЯК ROM/ZX81 Supplement” 


Games programs, computer music, converting programs 
written in other BASICS, improving the picture 


RAM & 1/0 circuits, and much more Ей. Үз 
Getting Acquainted with your ZX81 
75 + programs including Draughts; by Tim Hartnell £4.95 


Mastering Machine Code on your ZX81 


180 pages of immense value to beginner and expert alike. £5.55 


The Atom Magic Book 


A wealth of games and other programs: storing speech in your ATOM, 
converting programs written in other BASICs tape recording hints, 
and many more uzeful hardware tips. £5.50 


Getting Acquainted with your 
Acorn Atom 


By Tim Hartnell and Trevor Sharples- 80 programs including 
Draughts! E 7.95 


ZX & Atom IC's & Connectors 


Sae. for list. 


nrw 
n 


2) ore T 


уа: 


£189.95including 


TWICKENHAM ——R EL Caso 
COMPUTER MISA Cice EU 
CENTRE LTD ІТІШІСТІТТІГІП 
01-892 7896 vues 
01-894 1612 DE 


72 Heath Road Twickenham Middlesex 


Klingon death 


BY ANTHONY ROBERTS 


THE KLINGONS' treasure is contained in a 
hollowed asteroid bristling with automatic 
defence mechanisms. One button on this 
control panel will defuse them all — it 1s your 
problem to find which. The other buttons will 
self-destruct, so a mistake will be fatal. 

By a massive computer search through the 
Klingon central systems, find the key: each 
button has four symbols and it is possible to 
press every button but one in a closed-loop 
sequence in which each button is identical in 
all but one symbol with the previous button 
pressed, and in which no button is pressed 
twice until the first button is reached again. 

The one button not in the sequence 1s the 
defuse button. What does it look like? 


A £15 book token will be awarded to the first 
correct solution drawn from the competition 
bag. All entries must be at the Your Computer 
offices by the last working day in April. The 
name of the winner, the solution, and a com- 
petition report will be published in the June 


issue of Your Computer. 


H you want to set a competition for Com- 
petition Corner, remember that the simplest 
solution should be calculable by a short 
program rather than by any other form of 
reckoning. 


C = Ela without too much difficulty and suggested a 
om petition plerhora of alternative names for the BBC 
Microcomputer. After much deliberation, we 
resu Its declared J Parkinson of 16 Newquay Avenue, 
Reddish, Stockport, Cheshire, 5K5 7BQ. as 
THERE WERE more than 500 entries for the | the winner. А BBC Micro is on Из way. 
BBC Micro crossword competition in His suggestion for a better name for the 
February. Most found the correct solution | BBC Micro was “Zaphod — а beeb-box with 


K Moseley's Troll Plague solution. 


iB ізі 

ЕН C=[:K=1: E=BEi 

Әй L=: mË +E: БЕЕН 
ы [F Ен<3 THEN Gi 


"0p CT] D Ca 
KM 


mit 
"poke кезі гі кә іші Be [77 Г 


4 IF Есі THEN GUT 
н IF ped AHI kom 
cH IF kara ІНЕН GU 
За IF C2=2Z THEN FR 

325 GOTO 1568 

LO E=kz+1 IF кте T 
ils LC-ÜTEB:B-E 

{с Е=Е+і 

120 Cei- 

ы IF Cad ТІНЕН іш 
іза GOTO 128 
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two brains". Any who does not understand the 
significance of that sentence 15 advised to read 
Douglas Adams’ Hinch-hiker's Guide to the 
Galaxy. 

Geoff Kayum of Guildford, gave vent to his 
feelings with “Nessy II — Everyone's seen a 
photo, but does it exist?” while Steve 
Saddington of Havant, Hampshire, took a leaf 
out of a popular TV series with his “Basil — 
B-cos sum ULA chips R Fawlty”. 

The Troll Plague competition published in 
February also drew a large response with 
entries coming from as far afield as Norway, 
Denmark and Greece. The solution, as most of 
you discovered, was 17 copper coins. A variety 
of programs were sent in, including 4 
mammoth one from J Blackman of Norbury, 
London. The winning solution was provided 
by K Moseley of 30 The Uplands, 
Harpenden, Hertfordshire, AL5 2NZ. B 
The February crossword solution. 
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Blues electronics 


48 JUNCTION ROAD, ARCHWAY LONDON N19 5RD 100 yds FROM ARCHWAY STATION & 9 BUS ROUTES 
TELEPHONE: 01-263 9493/01-263 9495 TELEX: 22568. 


'YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPUTERS 


VIC 20 UK101 


* 24 Colours, 8 for Characters, 8 for Border, UK101 Kit inc 8K memory £125 F< 
16 for screen mixed as you wish. Ready Built inc 8K memory £175 
"3 tone Generator for sound. Complete in case £199 

Uses Pet Basic "Plugs into T.V. AK Expansion 8x2114 £10 


"Memory expandable to 32K Parallel Printer Interface £24.50 | 
VIC complete with 


420 
522 


! | Cases £19.95 
шш Е Chromasonics Sound Kit £24.50 
ONLY £165.00 Colour Kit £69.95 

: NEW NEW NEW 
VIC Cassette Deck 32K Dynamic Memory Board 
ONLY £38.00 257 £29.95 
valle эрү | P.1.0. and Eprom Programmer Kit 


VIC Dot Matrix Printer 
80 Column, 30 CPS, 
Tractor Feed 

ONLY £199.95 


only £24.50 


APPLE II PLUS PET- 


AUTOSTART “EUROPLUS” 4016 16K RAM 
48K Apple Computer 649.00 4032 32K RAM 
Disc Drive with Controller 8032 32K RAM 


8096 96K RAM 
4040 Disk Drive 
8050 Disk Drive 
4022 Printer 80 Col E 00 
8024 Printer 132 Col 975.00 
8026 Printer/ Typewriter 


Disc Drive without Controller 
299.00 

Colour Card 69.00 
Silentype Printer 199.00 
Graphics Tablet 425.00 


988025 
22922222 


.48027 Daisy Wheel 735.00 
- \ A range of Pet 
Accessories and 
Software are available 


A range of Apple 
Accessories and 
Software are 
available 


PRI NTE RS 
INTERFACES AND CABLES 
tT h FOR APPLE Il, PET, TRS80, 
aS xw RS232, UKTOT, SHARP 
+ = SUPERBOARD — ALL 
AVAILABLE. | 
EPSON MX80 ЕТ/1 £399 
EPSON MX80 £359 Dual single sheet friction and 
Dot-matrix printer with Pet ‘factor feed, 9 wire head, true 
graphics interface. Centronics descenders 
parallel and serial. Pet and EPSON-MX80 FT/2 £440 


Apple compatible. True bidirec- An FT/1 with high resolution 


£299 EG3003 


Utilises 280, 12K level ІІ Basic, In- 
tegral Cassette Deck, UHF Q/P. 16K 
НАМ, all TRS80 features. Simply 
plugs into monitor or UHF TV. With 
V.U. Mater. 

PARALLEL PRINTER INTERFACE INC CABLE 

CHROMASONICS PROGRAMMABLE SOUND KIT 


SOUND KIT (FITTING EXTRA) 
LOWER CASE KIT (FITTING EXTRA) 
COLOUR KIT (FITTING EXTRA] 
EXPANSION BOX INC 16K КАМ 

16K /32K RAM BOARD 


tional, 80 cps. graphics. NEW GENIE II NOW AVAILABLE .... 
EP80 M X82 £389 SEIKOSHA GP80A £199 - 
As МХ80 plus high Resolution Dot matrix 5 x 7, 80 columns, 30 

Graphics | cps graphics, double width 


characters 
JUST PHONE FOR FURTHER DETAILS 


MONITORS- 


9” Green Screen £99.00 HITACHI PROFESSIONAL 
12“ Green Screen £125.00 g” £99.95 
12" BMC Green Screen £159.00 Т £149.00 


PRESTEL BY TANTEL 
COMMUNICATIONS AT YOUR FINGERTIPS 
FOR BUSINESS # HOME. UP TO DATE INFO 
180,000 pages of information on Travel, News, 
Investment, Holidays, Hotels Etc., Etc. 
£159 
TANTEL IS POST OFFICE APPROVED. SEND FOR DETAILS. 
DEMONSTRATION AVAILABLE AT OUR SHOWROOM. 


Жы сша, 


ШЫП Please add VAT 15% to all prices. Postage оп i computers, printers and cassette decks charged at cost, all b. 
: other items P&P 30. Place your order using your BES ess or Barclaycard (Min. tel. order £10). Export enquiries 


Мы: ма ҰҒЫ 
VISA ` welcome. Official orders welcome, | moms 
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Genie I & II Approved Dealers 


du 


AVON Microstyle, Bath, 0225 334659/319705. BEDFORD 
Comserve, Bedford, 0234 216749. BERKSHIRE FCF., 
Reading, 0734 589249. BIRMINGHAM Ward Electronics, 
Birmingham, 02] 554 0708. Consultant Electronics, 
Birmingham, 021 382 7247. A. E. Сһартапапа Co., 
Cradeley Heath, 0384 66497/8. BUCKINGHAMSHIRE 
Photo Acoustics, Newport Pagnell, 0808 610625. 
CAMBRIDGESHIRE Cambridge Micro Computers, 
Cambridge, 0223 314666. CHESHIRE Hewart Electronics, 
Macclesfield, 0625 22030. Mid Shires Computer Centre, 
Crewe, 0270 211086. CUMBRIA Kendal Computer Centre, 
Kendal, 0539 22559, DORSET Blandford Computers, 
Blandford Forum, 0258 53737. Parkstone Electrics, Poole, 
0202 746555. ESSEX Emprise, Colchester, 0206 865926. 
GLOUCESTERSHIRE Computer Shack, Cheltenham, 
0242 584343. HERTFORDSHIRE Photo Acoustics, 
Watford, 0823 40698. Q Tek Systems, Stevenage, 

0438 65385. Chrisalid Systems and Software, 
Berkhamstead, 044 27 14569. KENT Swanley Electronics, 
Swanley, 0322 64851. LANCASHIRE Harden 
Microsystems, Blackpool, 0253 27590. Sound Service, 
Burnley, 0282 38481. Computercat, Leigh, 0942 605730. 
LEICESTERSHIRE Kram Electronics, Leicester, 

0533 27556. LONDON City Microsystems, ECA, 

01 588 7272/4. Wason Microchip, N18, 01 807 1757/2230. 
Premier Publications, Апепеу SE20, 01 659 7131. NORTH 
EAST Briers Computer Services, Middlesbrough, 

0642 242017. General Northern Microcomputers, 
Hartelepool, 0783 863871. HOCS Associates, Gateshead, 
0632 821924. NOTTINGHAMSHIRE Midland 
Microcomputers, Nottingham, 0602 298281. Mansfield 
Computers, Mansfield, 0623 31202. East Midland 
Computer Services, Arnold, 0602 267079. Electronic 
Servicing Co., Lenton, 0602 783938. NORFOLK Anglia 
Computer Centre, Norwich, 0603 29652. Bennetts, 
Dereham, 0362 2488/9. OXFORDSHIRE Місто Business 
Systems, Whitney, 0993 73145. SCOTLAND Computer and 
Chips, St Andrews, 0334 72569. Scotbyte Computers, 
Edinburgh, 031 343 1005. Victor Morris and Co., Glasgow, 
041 221 8958. SHROPSHIRE Tarrant Electronics, Newport, 
0952 814275. SOUTH WEST Diskwise, Plymouth (0752) 
261000. West Devon Electronics, Yelverton, 082 285 3434. 
Bits and Bytes, Barnstaple, 0271 72789. SUFFOLK Elgelec 
Ltd., Ipswich, 0473 711164. SURREY Croydon Computer 
Centre, Thornton Heath, 01 689 1280. WALES Tryfan 
Computers, Bangor, 0248 52042. WEST MIDLANDS Allen 
TV Services, Stoke on Trent, 0782 616929. WILTSHIRE 
Everyman Computers, Westbury, 0373 823764. 
YORKSHIRE Advance TV Services, Bradford, 

0274 585333. Huddersfield Computer Centre, 
Huddersfield, 0484 20774. Comprite, Bradford, 

0274 668890. Superior Systems Ltd., Sheffield, 0742 155008. 
Photo Electrics, Sheffield, 0742 53865. NORTHERN 
IRELAND Business Electronic Equipment, Belfast, 

0232 46161. Brittain Laboratories, Belfast, 0232 28374. 


See us at Stands 
336-237 
Computer Fair 
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Sole Importers: 


a P | | h 
Chesterfield Road, Matlock, Derbyshire DE4 SLE. 
Telephone: 0629 4995. Telex: 877488 Lowlec G. 
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INGENIOUS 
Genie I 


| All the features of the EG3003 system 


plus: * Machine Language Monitor 


* Fitted Sound * Renumber Command | 


* Full Lower Case * Screen Print 


Acorn Atom 


Special features include 

*FULL SIZED KEYBOARD 

*ASSEMBLER AND BASIC 

*HIGH RESOLUTION COLOUR 
GRAPHICS 


TANTEL 
"PRESTEL 
| adaptor 
| Converts any black 
and white or 
colour T.V. 
for PRESTEL' 
reception. 


£170 -var 


Printers 

EPSON MX80 
EPSON МХ100 

ANADEX 
PAPER TIGER 

T.E.C. 

SCRIPTA 

MICROLINE 80 
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The most compact 80 column 
impact graphic-dot 
printer available 


at a very compact price 


seikosha 

GP80 

printer 
£195 лт 


Special adaptor to 
allow connection of 
TRS 80 to GENIE 
periferals 


EG3023 
GENIE low cost 16K 
expander 


29 Belvedere, Lansdown Road, Bath. 
Telephone: (0225) 334659. 


| * 48K 


Genie II 


The MacroComputer 


| Offering all the advantages of the 


Genie | system, with the benefit 
of advanced design for the 
professional user. 


* 4 Defineable Function Keys 


| * Full Upper & Lower Case 


F Terminal Routines 
* Facility to upload & Download 
* Screen Print 


* Includes T.V. Modulator 


£999 .var 


The Second Generation 
Personal Computer 


Highest performance 
* 16 Colours lowest price 


* Multiple Resolution Graphics 
* Split screen modes 


" RIBBONS Ñ 2 
for most Е 
printers 


LABELS É 


Ring: 0225- 
334659 


all this and 
much much | 
more .... j 


MONITORS 


16K SOFTWARE 


VIDEO-SKETCH (ZX81 only). Move the cursor to 
any part of the screen. Draw or rub-out as you 
move it. Mix in text or graphics. Save picture in 
memory. Save picture sequence on cassette. 7.95 


VIDEO-PLAN (ZX81 only). Performs the function 

of an analysis book. Arithmetic functions include 
addition, subtraction, multiplication. Printer 

options. £7.95 


VIDEO-AD. Rotating display of 16 pages of 
advertising material. Set-up your own pages and 
change them as and when required. £7.95 


VIDEO-GRAPH. Planning and design aid. Create 
pictures/charts/graphs and store within the 

program. Save on cassette. Combine pictures like 

an ‘identikit’. £5.95 


VIDEO-VIEW. Do it yourself teletext. Create 
pages of data. Store them within the program. 
Save on cassette. View on demand. £5.95 


VIDEO-MAP IZX81 only). Educational game 
based on maps. Navigate your plane to its 
destination. Bomb the target and return to base. #5.95 


FORCE-FIELD (ZX81 only). Animated 
bombardment game. You control the force-field 
which protects your city against hostile UFOs. £3.95 


SPACE-RACE (XZ81 only). Party game for eight 
players. Rockets race to build stations in space. 

Winners gradually take over losers until only one 

winner remains. £3.95 


TEST-MATCH. Realistic simulation of a test 
match series. Dynamic scoreboard. Give each 
player your own ratings for skill, technique, etc. £3.95 


FOOTBALL-LEAGUE. Realistic simulation of an 

entire season. Every match played and results 

shown with progressive league table. You give 

teams ratings for skill, effort, etc. £3.95 


STOCK-MARKET (ZX81 only). An exciting game 


. of skill and judgement. Buy and sell stocks and 


shares as prices change in response to world 
events. £3.95 


PACK 1 — VIDEO-PLAN + VIDEO-AD 17.95 
РАСК 2 — VIDEO-VIEW + VIDEO-GRAPH 13.95 
GAMESET — VIDEO-MAP + 5 GAMES 19.95 


1К PARTY TRICKS (ZX81 ONLY) 


B if you don't have a 16K RAM this set of programs 


is for you. Ten separate programs — some 
games, some more serious. All completely 
original, all ten programs included in the price. 4.95 


WHAT DO YOU RECEIVE 


1. Instruction manual. 

2. Two copies of program on side A. 

3. Audio commentary on side B. (16K only]. 
4. Built in demonstration. (16K only). 


Cash with orders please. 
Prices include VAT. 

Mail order customers add £1.00 per order. 
Allow 28 days for delivery. 


We have discontinued our de-luxe boxed programs 


IW Td: Komm 2463. 
Sui HHL 


7X81 SOFTWARE FROM VIDEO SOFTWARE LTD 1K & 16K 


NEW VIDEO-INDEX NEW 


О. How do you store 57000 characters in a 16K RAM. 
A. Use VIDEO-INDEX. 


Catalogue your cassettes, your record collection, 
references to magazine articles. Amazingly versatile. 
Capacity for 1000 individual references each of which can 
generate 57 characters of text. Powerful search facilities 
once the index has been created. 


How is it done? The system cannot really fit 5/000 
characters in a 16K RAM. It gives the illusion of doing so by 
eliminating duplicates. For instance in an index of articles in 
computer magazines about the 2X81 certain words occur 
time and again. VIDEO-INDEX detects these duplications 
and thereby conserves space. 


What do you get? 


1. A machine code master program which sits at the top of 
RAM. This is initially loaded like a BASIC program. 


2. A demonstration index containing 1000 references to 
articles about the ZX81 in the popular magazines. 


3. A detailed instruction manual. 


You may then proceed to create your own catalogues and 
indexes and save them on cassette. 


This program is fast, efficient and ingenious and is by far 
the best product we have introduced for the 2X81. 


N.B. There isn't room for a commentary on this cassette 
so you'll have to read the manual. 
7Х81 or ZX80 + 8K ROM. 


ZX printer is useful but not essential. Price £9.95. 


New Packaging. 


except for PACK 1, PACK 2 and GAMESET. All 
programs are now supplied in resealable "minigrip 
plastic wallets. 


SUPPORTED SOFTWARE 


A new catalogue of software produced by named 
authors is in course of preparation. Watch this space. 


STONE Lane, 

STOURBRIDGE, 
WEST MIDLANDS, | 
DYT ВЕС), 


eem SOFTWARE LIMITED 


База = P. Sri, BA DJ. Sanh [ГИ егш шай ну rta Ес рзы Murrber т 1581828 Pagina. V ALT. Bong. Hc. 228 0508 11 


Personal callers welcome during office hours. 
Send s.a.e. for further details. 
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COMPLETE SINCLAIR ZX81 ` 
BASIC COURSE 


Atlast, a comprehensive text for your Sinclair ZX 81! 
The complete BASIC Course is a manual which will 
immediately become an indispensible work of 
reference for all your Z 81 programming. 


Whether you have never done any programming or 
whether you are an experienced microcomputer 
user, the Complete BASIC Course will provide itself 
to you as an invaluable aid. 


The Complete BASIC Course is designed to teach 
you to write and develop BASIC programs for the 
Sinclair ZX 81 — no other books or aids are 
necessary. All is revealed in our easy step-by-step 
guide with programs and "test yourself" exercises all 
the way through. 


As you become more proficient with computing, the 
Complete BASIC Course will continue to be an 
essential guide, giving you finger tip references, 
numerous advanced programming techniques and 
memory saving devices specifically tor the Sinclair 
ZX 81. 


HOW TO WRITE PROGRAMS: 


Even if the idea of writing programs is completely 
mystifying to you, the Complete BASIC Course will 
show you just how easy itis. In no time you will be 
able to write and enjoy complex programs for 
whatever use you desire. 


Using the proven "TOP-DOWN" approach, the 
Complete BASIC Course will show you systematic 
and simple ways to write programs. Even 
experienced programmers will benefit from this 
Course, making programs easier to write and less 
prone to error! 


NUMEROUS EXAMPLES: 


Every concept, every function is fully described by 
simple programs that you can enter on your Sinclair 
ZX B1 in minutes. 
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30 PROGRAMS 
FOR THE 


The Complete BASIC Course contains over 100 
programs and examples! These programs illustrate 
the use and possibilities of the Sinclair ZX 81: 


e Home use 

е Financial analysis and planning 
e Educational applications 

e Games 

e Mathematical applications 

е Displays of ‘Artificial Intelligence’ 


EVERY FUNCTION COVERED: 


No matter what your application, what your 
confusion about any function, you will find it covered 
in the Complete BASIC Course. 


A full and detailed discussion is included of even 
rationally taboo topics such as USR, PEEK and 
KE. 


A handy alphabetical summary section lists all 
functions, and provides a short description and 
example programs of all topics. 


A PERMANENT WORK OF REFERENCE: 


The Complete BASIC Course is an excellent 
reference work for experienced programmers 
(including tips on using special techniques) as well 
as a comprehensive step-by-step quide for 
complete beginners. 


The Complete BASIC Course has over 240 pages 
filled with information in an attractive durable ring 
binder — this is a lay-flat work of reference that 
deserves a place next to every Sinclair ZX 81 
microcomputer. 
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| a ZX B1:1K 
| * Programming Made Simple 


| w* 
| « Understanding Your ZX 81 ROM (& £ 8.95 


= 
| = Remittance enclosed £ 
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OTHER TITLES AVAILABLE: 


Melbourne House is the world's leading publisher of 
books and software for the Sinclair ZX 81. 


The following titles are also available if you wish to 
expand your horizons: 


BASIC Course Programs on Cassette - 


All major programs in the BASIC Course are 
available pre-recorded in this set of cassettes. This 
is a valuable adjunct to the Course, saving you time 
and effort. 


Not Only 30 Programs for the Sinclair ZX 81: 1K - 


Not only over 30 programs, from arcade games to 
the final challenging Draughts playing program, 
which all fit into the unexpanded 1K Sinclair ZX 81 
but also notes on how these programs were written 
and special tips! Great value! 


Machine Language Programming Made Simple 
for the Sinclair - 


A complete beginner's guide to the computer's own 
language — Z80 machine language. Machine 
language programs enable you to save on memory 
and typically give you programs than run 10-30 
times faster than BASIC programs. 


Understanding Your ZX 81 ROM - 


A brilliant guide for more experienced programmers 
by Dr. lan Logan, this book illustrates the Sinclair's 
own operating system and how you can use it. 
Includes special section on how to use machine 
code routines in your BASIC programs. 


: Order Form: 


: Orders to Melbourne House Publishers 
= 131 Trafalgar Road, Greenwich London SE10 


(Correspondence to 
Glebe Cottage, Station Road, Cheddington, Leighton 
Buzzard, BEDS LU7 7NA) 


МАМЕ:.................... ` sasskauaaarsanaaqapnnmaquuamaqiqranunaqipunaaquranunu 
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The Complete 

Sinclair ZX 81 BASIC Course 
=. Basic Course 

« Programs on Cassette 


“Мо! Only 30 Programs/Sinclair 


@ £17.50 
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mE 6.95 
: Machine Language 
f£ 8.95 | 


Postage and Packing | £ 0.80 


> Launch Offer 


Cp = : 
Until now.if you wanted to avoid the 


disappointment of fouled and lost micro- 


e _ 202; 2 programs.you had to рау а great деді. 
2 D d We now offer you reliability and есопогпу with 
y the AudioDigital microcomputer cassettes. 
= By careful selection of a tape with an extremely low dropout 
ne occurance. uniform coating. and high saturation level and assembling 
it into a well tried mechanism in the Far East. we have achieved a truly 
reliable and economical product. 

To prove this is not too good to be true send us two 5.а.6:5 and we 
will send by return a sample ADx C12 cassette and later a list of 
stockists. This offer is limited to the first 10,000 replies received 
before the opening of the 1982 Microcomputer Fair in April. 

The ADx C12 carries a R.R.P. of 47pence each with good quantity 
discounts and a full 12 months guarantee. 


Sole U.K. distributor: 
BASICare 
Microsystems Ltd. 
5 Dryden Court, 
London 
S.E.11 4NH 


Dealers.are you prepared for the demand on the ADx C12 cassettes? | 
Call to-day on 01-735 6408 


moving ahead 
with 

| GEM ZX software 
ZX CHESS & ADVENTURES 


PROGRAMS FOR THE ZX81/80 INCLUDING — 


Very popular machine code program, with six 
2X CHESS l levels of play and an analysis option. Unbeaten 
reduced to £6.50 except by: 
| А new improved version, wtih а faster 
ZX CHESS II response time, seven levels of play, and in 
now only: £12.99 addition a recommended move option. 
Exciting machine code games with instant 
ADVENTURES , response, choose from the range below. You 
ADVENTURE ‘A’ find yourself stranded on an alien planet 
£6.00 Can you reach your ship and escape? 
Ет In a jungle clearing you come across an Inca 
ADVENTURE 'B temple. You must break in, collect treasure and 
£7.00 escape alive. Beware. Includes a cassette save 
routine. 
or You are unfortunate enough to be drawn to 
ADVENTURE 'C an alien cruiser. Can you reach the control roam 
: and free yourself or will they get you first? 
Includes a cassette save routine. 
GALAXY WARRIOR £3.00 
Fast and exciting interactive animated graphics game. 
Hunt clingons and go through black holes . . . 
1K GAMES PACK £6.00 
and many more. For a catalogue giving full details, please send a 5.А.Е. to: 
GALAXIANS £6.50 
All the features of the arcade game in a fast machine code program. 
Swooping attackers, explosions and personalised scoring. 
ZXBUG £7.00 
A 30 in 1 machine code tool and disassembler, allows access to registers 
and search through and modify memory; with cassette routines. 


p Artic Computing, 
mA 396 James Reckitt Avenue Hull, HU8 0JA = 


TWO GREAT ZX81 
16K CHESS GAMES 
Z«PHEBE (ENHANCED) 


e Written totally in machine code. 

e Full graphic display of Chess board. 

@ Six levels of play: Two play within competition time limits. 

@ Option to play Black or White. 

@ Plays all legal moves including castling and en-passant. ` 

@ Cassette routines for saving unfinished game and returning to 
later. 

® Displays moves of game on screen or printer for analysis. 

@ Print a copy of the Chess board onto the printer. 

@ Board can be set up in any position, you can even swap sides 

` midgame. | 

@ Clear whole board with one command: for end game analysis. 


£6.50 


ALR ESS id We beleve the strongest ZX81 Chess game as 
no other has beaten it!! 

@ All the features of ZXCHESS plus: 

@ Book of 32 opening moves. 

9 Seven levels of difficulty: FOUR play within competition time 
limits. 

ФА move is suggested by the 2Х81 if wanted. 

e Optional Full Сне version using the QS CHRS Board. 


£12.99 


2 copies supplied on cassette with full instructions. 
Cheques and postal orders payable to: 


ARTIC COMPUTING zz 
396 JAMES RECKITT AVENUE, m= 
HULL нов JA ER 
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SOFT WARE 
NASCOM MAS-SYS T ROM £10.80 


KITS NA$-5Y5 3 EPROM £18.00. | 


Hagcom 1, with 


i ZEAP 2Л {ог HAS 
MAS-SYT51 lees PIC £112.50 SYS in 3 x EPROM ti&30 
Mascom L pouer RAM — £202.50 | tans {ос MAS 
BOA RD LEVEL $Y5on tape £23.50 
дара анн an | SK microsoft 
MAS SYST less PIO £125,00 De in ROM £18.00 
Mascem 2 mower КАМ — £238.50 
CASED SYSTEMS - | 
Macom aouier RAM $230.40 ATARI 
BK mer КАМ £15.00 
14K user RAH £90.50 Be) Computer 
JIE user RAM £103.50 400 Comparer 
38K user RAI £117.60 | Recorder 
POWER SUPPLY Disk Driva 
Kit Farm E2925 18K, RAM 
MEMORY CARDS Joysticks (pair) 


RAM B memory card 
with 15K БАМ = kir £72.00 
ВАМ B memory card 
with 16K RAM Board £90.00 


Blank Giskecces (Si 

Avembler Edges 

Space Invaders (PCH 
| Saar Raiders САЕН] 


Атпа TH RAM 213.50 Мнейе Command (AM) 
Additional 32K; ҚАМ Ет (ж) гоі AONI 
| BOARDS | levirineonto 


ТАСУ beards ісе 3 x РИ, 
СТС ХАЛАТ 


Progamming 11) 
Irvitaztion to 


[xir ex РІ 40.29 Programming [3] = 
PII Tor деге LO £10.82 Touch Typing : г 

2 : = k: : -T-LELPELL- LELE 
CTC forabowe VO &12.60 Conversions French gugguatt 09299990 M 
UART far мінуге ИШ £14.40 Conwversariona German 


RING FOR OUR SUPA LOW PRICES. 


DISC SYSTEMS 
Маты. иге disc driv 
(30K Bingi FOC card £223.00 
Марат dual dise 
drive [350 wach) 
| incl FOC card 

NAS DOS dat op түнт. 
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Convenaraonxl Saxnish 
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салы) | Blank C12 
Tapes 16 onside} 


lf you own a ZX80/ 81 
then you need the 
ABACUS CONTROLLER 


eBUILT IN 
MICROPHONE! 
SPEAKER: 


|. APPLE 


{йе БАЗА Game £11.50 
Tetra ta PASCAL £11.50 
PASCAL H'book %13.95 
Program the 2-80 Е11:35 
Tour Firm Computer ТЗ | 
6502 Applications Book — £10.25 | 


Apple Il ASK 

Disk drive with controller 
Disk drive without 
eenrealler 


Paral prince interface Advanced BASIC [5535 
High space perigi Apple ll Шаг Guede ЕТІ) 
ingerises: | Basic BASIL, £5.95 
Colour card BASIC Busines Software (7.05 
Apple Writer BASIC Computer Games £5.95 


RAG FOR OUR PRICES. 


PASCAL Берара түгелге 
Silerstypae printrar 
Балкан алла 


BASIC Comp Progi 
n Science & Eng £8.55 
BASIC with aye Kë 85 


BASIC А sel 
ACCESSORIES teaching pode £5.75 
FOR APPLE CPIM Useri Guede 
(Мәс Apple FPanufacture) атте) £10.10 


сете | SamePhiymgwih BASIC £8.20 
£85.00 Getting xequainted with 


ТЕХ RAHM card 
ЕВ pracester card 


CPIM disk & manual суаты | yere yuta ЕЗ» 
BO column board £161.50 Iratarst BASIC iss 
Зыр Бү жәлісеһ ЕТЕДІ sien 5 4 3.5 
Slot extender YT [кнн кз 
Hücros Wot 1 
Bape Cymen Е 10 
BOOKS " i елате BASIC £8.75 
CompererzforEveryane TEH Mare BASIC Garces Ға,25 
Science Е Eng Mealy BASIC 
Prog Apple Il Ed ЕН! | Asche Apple li £7.95 
Appie BASIC Dass Madly BASIC 
| File Programming £8.95 Applica PET E795 
Make 3 success of Programming a 
Mitra computing in Piss- 8502 £B.05 
your Business E4,35 
YOU'LL VALUE OUR EXPERIENCE 
YOU'LL VALUE OUR PRICES 
ACCHSSERARCLATCARDONELCERAD -HAI PUREHRTE E РА 
ALLPRRCEN PRC UE WAT E. K D 


| — SRS MICROSYSTEMS 
i % 151 Bramley Bead, Qalcwoed, London М144ХА, 
4» Telephone: 01-363 5060, 
(Chased Maaday}. 


TOL LL FIND: 
SAS SUPAVALUE 


Та POTTERS НАН 
COCKFOSTERS 


To MA BARHET BRANMLEY AOAI TeEMFIELO 


To SOUTHGATE 
& Moth Ge. Rd. 


раа фий 
OQA Away $ 
PRINCE GEO 


VIC GAMES 
for the standard VIC 20 


Challenging games of skill 
and initiative all in 


full colour and 


Allows you to name 
programs before 
Saving and cue up 
programs accurately 
ready for iaading 


eSINGLE SWITCH 
OPERATION: 

Load and save 
programs simply by 
selecting position on 
switch. Eliminates 
hum caused by 
leaving both jack 
plugs їп cassette „ 
recorder. 


aPLUG IN 
CONNECTIONS: 
Supplied ready to use, 
just plug inta = 
computer and cassette 
recorder = no need 
tà remove plugs 
again. 


eSIMPLE EASY TO 
FOLLOW 
INSTRUCTIONS: 
Connect up the 
controsler in Seconds 
— learn to use in 


rnsnutes. 


aSMART 
COMPACT CASE: 
White A.B. 5. housing 
rrurasuring 

100 x 85 x 50mm. 


TRS B0 OWNERS 
Your controller 
inearporgtes 3 
СЕБЕИ momo. 
Querde switch. 
Price: £13.85. 


270 CENTIMETRES 
OFCABLE 
Aves you to sime 
cassette recorder 
conveniently. 


Send Cheque or Р.О. for £12.00 including P&P to: 


ABACUS ELECTRONICS 


186, St Helens Avenue 
Swansea, West Glam. 
Tel: (0792) 50282 
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with great sound effects 


ASTRO-DOCKER: Get the supply pods safely through to 
Scorpio's supply hatch. Progressive levels of 
difficulty. 

PETALS-AROUND-THE-ROSE: So you think you're 
bright! Try and break this frustrating code in less than 
100 attempts. As mind boggling as the cube. 

MAZE OF DEATH: Can you guide your way through the 
maze avoiding monsters and collecting rewards? 
Watch out for the Hobgoblins!! 


DEFENDER: Defend the planet's fuel elements against the 
marauding aliens using lasers and photon torpedos. 
Nine skill levels, time and score. 

PROTECTOR AND SHIELDER: Use defence screens to 
ward off attacking missiles — how long can you hold 
out? Two games for the price of one. 

PRICES: £6.95 for each cassette or £12.95 for any two. 

Inc. РЕР. 

All programs produced on top quality cassettes. 


ABACUS PROGRAMS 
186 St. Helens Avenue, Swansea, W. Glam. 
Tel: (0792) 50282 


NEW ZX81 
16K SOFTWARE 


AN ENTIRELY NEW CONCEPT IN SOFTWARE FOR 
THE HOME COMPUTER. 


WE BELIEVE THAT INFORMATION TECHNOLOGY 
WILL REPLACE THE BOOK. 


THIS CASSETTE WILL GIVE YOU OVER 50 PAGES OF 
RECIPES. 


SUBSEQUENT VOLUMES WILL BUILD UP A WORLD 
WIDE COOKERY BOOK. 


SUPERB RECIPES TRIED AND TESTED BY THE 
AUTHORS. 


GIVE THE LADIES A LOOK IN! 


Mail order only 
Send £4.99 (inc. P&P and VAT) 


Please specify Volume 1 as further volumes will follow 
shortly. 


MICRO COMPUTER SOFTWARE 
Unit D6, Pear Industrial Estate, 
Stockport Road, Lower Bredbury, 
Stockport SK6 2BP 
Tel: 061-494 2441 


PROFESSIONAL 
ZX81 KEYBOARD 


m All-you-need Keyboard Kit £28.95. 

E Case only £15.00. 

Ш Keyboard Kit assembled and soldered 
ready for use but without legends 
fitted £31.04. 

All prices inclusive of VAT, postage and packing. 

Please allow 21 days for delivery. 


THE 


BUFFER 
MICRO SHOP 
(NEXT TO STREATHAM STATION) 


NEW SOFTWARE SHOP EXCLUSIVELY FOR 


ZX81 


PROGRAMS, GAMES, "ADD-ONS" 


MOST OF THE MAIL ORDER ITEMS ADVERTISED 
IN THIS MAGAZINE AVAILABLE OVER THE COUNTER 


LOADING PROBLEMS? TRY OUR INTERFACE 
BUSIMESS & TECHNICAL DATA HANDLING PROGS; 
PROPER KEYBOARDS; CONSOLES; VDUs 


The BUFFER Micro Shop. 
374a Streatham High Road, 
London SW16 
Tel: 01-769 2887 


Ш Plug in — no desoldering. 


lll Space bar linked to space key. 
Ш Full travel keys. Six spare keys for 
your own use. 


W Case available to hold keyboard and 
ZX 81 microcard. 


xii и 16K RAM pack clamp 
Mee ғы supplied with case to 
— eliminate white outs!! 


COMPUTER KEYBOARDS DIV. 
DEAN ELECTRONICS LIMITED 


cit 


Glendale Park Fernbank Road Ascot Berkshire England 


Dial-a-leaflet 03447 5661 Telex 849242 
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HILDERBAY LTD PROFESSIONAL SOFTWARE 


If you don't believe that the Sinclair ZX81 can do real work, 
come and see usat the Computer Fair Exhibition, Earls Court 
(23rd-25th April) and the ZX Micro Fair, Central Hall, 
Westminster, London SW1 (30th April-1st May). 


ZX81 & 16K SOFTWARE: Reviewed in "Your Computer" (Feb. 1982). 

Payroll for upto 30 employees. Meets all regulations £25. 

Stock Control Fast, big, and versatile £25. 

Budget £15. 

Critical Path Analysis Upto 500 activities £15. 

VAT & Mortgage & Loan £8. 

GOLD: Areally good adventure; together with the intriguing 

“Picka Word”. £8. 

RELIABLE 16K RAM Pack for the ZX81 £42. 

BEAMSCAN: Beam analysis for architects and engineers £25. 

HEWLETT PACKARD 98458: Superspl | < | 
Во : Superspline (general purpose | 

interpolation and tabulation). 7 COMPETITION 

WINA 


x MEMOTECH64K Memopak £79. A | 
64K MEMOTECHI 


DO YOU HAVE DIFF ICULTY LOADING TAPES! We havethe answers; 2 Opentoall purchasersof ‘GOLD’ 
and for well under £ 10. : or Games Pack 1. 
Contact us for more details. A64K Memotech will be sent tothe 
CROFTON PROFESSIONAL KEYBOARDS, MONITORS, VDU's : player who sendsusthe highest 
Prices include VAT, Post & Packing. COD Orders £2 extra. y (рса IUD aee 


жжжж ж 


++ ot 


Monthly prizes of blank cassettes 
ryour programs! 


TAPE HINT: Don't use the first 20 seconds Jer eras 
of your cassettes — mosttape problems 5 i 
are found near the ends of the tape. 


. © HILDERBAY LTD 1381 


HILDERBAY LTD [YCM]. 8/10 Parkway, Regents Park, London NW1 7AA. 


| Telephone enquiries for Hilderbay Ltd. will now be handled by HOLDCOLTD. 


Tel. 01-251 3090 


ZX81 & 16K SOFTWARE 
EQUATION PACK : linear and quadratic equations, sets, equations of higher 
degree. £8. 
MATRIX ROUTINES: the matrix statements of normal basic (MAT ...) £8. 
CALCULATOR РАСК : the equivalent of RPN calculators. 40 operations and 
functions. £8. 
ELEMENTARY STATPACK : mean, variance, stand.dev., stand.err., covariance, corr. 
coeff. anal. of variance, lin. regression £10. 
METRIC/IMPERIAL/US CONVERSIONS : length, surface, volume, weights and 
measures, speed £6. 
TRIANGLES: complete trigs package £8. 
POLYNOMIAL EVALUATION: operations, zero's (int., real, complex) and 
Descartes £10. 
BARCHARTS FOR ARCHITECTS: a simplified version, takes away the tedious task of 
manually handling the problem £25. 
BANK ACCOUNT : calculate your bank charges whilst keeping your account £5. 
HOLDCO GAMES — See our special advertisement in this magazine 
Prices include VAT, Post & Packing. COD Orders £2 extra. 
HOLDCOLTD. 
14, BRITTON STREET 


LONDON EC1M 5NQ 
Tel: 01-251 3090 
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EE PET TITLES 


| 
| | 
| | 


LIBRARY OF PET THE PET REVEALED 
SUBROUTINES A reference book which details everything 

А book which will save the software you need to know a bout the workings of the 
designer considerable time by providing 2 PET. Containing information helpful to 


writing more elaborate programmes, which 
in turn create more interesting functions. 

* Should be congratulated. 

Supplies some much needed, usetul 

and correct documentation.” 


55 proven subroutines to integrate with 
his own programmes. 

Each subroutineis preceded by a page 
of general information describing its 
purpose and implementation and T 
possible problems that may arise. Basic, 4L ; Compute 
machine language and a combination of ^. ..'PET Revealed’ will save you an 
both, are used throughout this THE PET awtullot of time. І rate this book 
publication. as good value for money. 


Printout 
t. We like this book very much and REVEALED iiis 


thoroughly recommend it." 
Frintout 


HICK HAMPSHIRE 


well prepared, fun to use, 

and will help in better 
program development.” 
Compute 


PET 
GRAPHICS 
This book has two. 
objectives. One, to 
4 provide the reader 
C with ап introduction to 
^ the programming tech- 
F niques used to generate 
^ d graphic displays. 

‘Iwo, providing the 
programmer with a 

complete package of 
machine code routines 
giving a wide range of 
normally unavailable qraphic 
functions. The book contains 
many comprehensively 
analysed routines and photo- 
graphs to illustrate the effects 
created. 


A HDA hah tra DOLDMODOLE A 


All 3 publications are 
widely used by an invaluable guide to 
Commodore Business graphics on the PET." 
Machines. Micro Forecast 


Please send me: 


P D ы copy/ies of Library of PET Subroutines INST a NETS Cr DE 
@ £10.00 each 
PESE. copy/ies of The PET Revealed 


| | 
| | 
| £10.00 each Seis etapa ei ret viet CI S CR UIS ERES SA endete pete | 
| | 
| | 
| | 


TUO copu/iesof PET Graphics @ £1200each  4................... re Ee уы ама EM Rn а, 


[enclose a cheque for £ ... z.. payable to 
Computabits Ltd P.O. Box 13. Yeovil, Somerset. 
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Make the most of your microcomputer with our popular 
range of proven books:— 


[] GETTING ACQUAINTED WITH YOUR VIC 20, by 
Tim Hartnell, with over 60 programs to get your VIC 
up and running from day one. f5.95 


[] GETTING ACQUAINTED WITH YOUR ACORN 
ATOM, by Trevor Sharples and Tim Hartnell. 184 
pages, 80 programs, including draughts. £7.95 


[] GETTING ACQUAINTED WITH YOUR ZX81, by 
Tim Hartnell. Eighty plus programs in this 120-page 
book, including draughts. £4.95 


(|І MASTERING MACHINE CODE ON YOUR 2X81 
OR ZX80, by Tony Baker. 180 pages, teaches machine 
code from first principles. £5.95 


[] THE GATEWAY GUIDE TO THE 2X81 AND 2X80, 
by Mark Charlton. Over 60 programs and routines, 
ZX BASIC explained in detail. £5.95 


[] 49 EXPLOSIVE GAMES FOR THE ZX81, edited by 
Tim Hartnell. £5.25 


[ ] INTERFACE, the monthly magazine published by 
the National 2X80 and 2X81 Users’ Club, in con- 
junction with the Independent Atom Users Group, 15 
just £9.50 (UK), £12.50 (Europe) for 12 issues. 
Sample copy, with many programs tor each machine, 
book, software and hardware reviews, education, 
contact addresses, just £1. 


Please send me the items marked. | епсіоѕе E ._..................... 


Name: 


Address: 


Postcode ............ 
Please make cheques payable to INTERFACE and send 


the above form, or а copy, to: INTERFACE, Dept. vcia 
44-46 Earls Court Road, London W8 БЕ.) 
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PIT YOUR WITS AGAINST THE 7Х81 
COMPUTER AT ZX81 OTHELLO 
SEND £3.95 PAYABLE TO 

DLS ASSOCIATES, PO BOX 5, 
SPALDING, LINCS. 


Pet suec mee EE etas de edd ЕЕЕ Pret eem mee 


eee eee Phe eee BER CSR Ккал EERE SS ee ee ee ЕЕ 


m oer eer ere tT Pe ate Trt yl Pere eee ert ee ee ee ee et eg tt re ry 


тЕкчтк=тк=тк == eee ere ere ert | 


Pee eee Corer Ctr ки 


COMPANION 


ISBN 0 90721 01 1 
Price £7.95 incl. UK P&P 


If you have a Sinclair ZX81 and want 10 use it to its full 
potential then, as the experts have all agreed, this is the book 
for you. It contains detailed guidelines and documented 
programs in the areas of gaming, information retrieval and 
education, as well as a unique listing of the 8K ROM for 
machine code applications. 


‘Far and away the best. . . once again Linsac has produced the 
book for the serious end of the market'. — Your Computer, 
November 1981. 


“Тһе 2X81 Companion is a most professional product... with 
many good illustrative programs, tips and warnings . — 
Education Equipment, October 1987. 


'Bob Maunder's attempt to show meaningful uses of the 
machine is brilliantly successful . . . thoughtfully written, 
detailed and illustrated with meaningful programs . . . To 
conclude — the book is definitely an outstandingly useful 
second step for the 7X81 user. — Educational 7Х80/81 Users” 
Group Newsletter, September 1951. 


Send you cheque for £7.95 to: 


LINSAC wo ° Middiesbrough TS5 BES 


ZX81 ZX81 
JOIN 
ZX-GUARANTEED 


(Club is devoted exclusively to the ZX81 . . 


.and ZX82 when available) 


All games/progs are guaranteed error free. ZX-guaranteed is not just games, it is intended to be 
educational to the user. Includes articles on BASIC, PEEK, POKE, MACHINE CODE, FLICKER 
FREE PROGRAMMING, HINTS & TIPS, etc. etc. 


Membership is April to April. If joining late, all current year's back issues sent. Membership £5 per 
year. (Overseas £6.50. Outside Europe by air £10). 


For sample back issue send £1 plus SAE 
Send to: G.A. BOBKER, 29 CHADDERTON DRIVE, UNSWORTH, BURY, LANCS. BL9 8NL 


Please enrol me as a member of ZX-GUARANTEED. | will complain like mad if errors found. 


| enclose Cheque/P.O./Sterling draft for 
NAME 


ADDRESS 


CYLONS 
HAVE ARRIVED 


EU UE LL m 
| aa 


GO104 CYLON ATTACK: This 3D all action game in 
high resolution graphics, takes you into the Science 
Fiction world of Interstellar Wars. 

Strapped in a Starfighter, looking out into the void of 
space, you glance at the instruments, the long range 
scanner has the CYLONS pinpointed. You select the 
nearest target and turn to meet it ready to defend Earth 
to the end!!! 

In keeping with our Companies pricing policy on all 
ATOM GAMES SOFTWARE this REMARKABLE game is 
only F4.95 
5K Text 6K Graphics — NO FLOATING POINT. 


GO105 ROBOT NIM Perhaps the most entertaining and 
novel versions of this classic puzzle available. Watch the 
antics of the Robot as you vie with Atom LJ for control 
of the game. Offered at the give-away price of only f os 


Special Offer! Deduct £1.00 per additional cassette 
when ordering two or more programs 


ORDERS TO: 

A & F SOFTWARE, 10 WILPSHIRE AVENUE, 
LONGSIGHT, MANCHESTER M12 5TL 

24 HOUR TELEPHONE ORDERS ON (061) 248 7195 
Orders normally dispatched within 72 hours 


ATOM UK101-SUPERBOARD 


OTHER TITLE FOR THE ATOM 
GO100 POLECAT: Avoid being eaten by polecat searching 
the maze for you. 5K test 6K graphics £4.9 
GO101 EARLY WARNING: Destroy the attacking ICBM' Э 
using a realistic radar display and intercept missiles. 48 
levels, Sound. Score and screen counters. 4K text 6K 
graphics £4.95 
GO102 MINEFIELD: Watch out for chain- reactions as you 
clear the mines with your tank. Each mission becomes 
harder! Sound. Score and high score. 5K test ЖК 
graphics... ..E4.95 
GO103 TANGLED: "Challenge your friend ‘or ‘the "Atom to 
this game of skill. The more you score the harder you find 
the game. Four skill levels. Sound. Individual and highest 
scores displayed. 5K test 14K graphics ....................£3.95 


NOW AVAILABLE FOR 
UK101/ SUPERBOARDS 
2K RAM BASIC TOOLKIT 


This toolkit adds nine new basic words for you to use. The 
tape loads from Basic with or without another program 
present. It loads directly into the top 2K of RAM 
independent of the RAM size and secures its own 
boundaries. 

Features: Fast load in under two minutes, and is compatible 
with all popular monitors and basics". 

Mew commands: Auto, Help, Find, Dump, Step, Trace, 
Off, Delete and Renumber. 

Excellent value at only £7.95. 

* Disables Basic 5 commands (please state, machine and monitor when 
ordernngl. 

ALSO SGO100 MADMAN. Watch out for the Guardians as 
you travel the maze collecting points and bonuses. Can you 
beat the high score so far — 141,600? 

Runs in 8K. Priced at £4.95. 


Please enclose a SAE with enquiries 
Co. Reg. No. 2771093 


We рау 25% royalties on Atom — UK101 — 
SUPERBOARD and NASCOM ІІ PROGRAMS — PHONE 
FOR DETAILS. 
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LASERBUG 


London And South East Region 
BBC Users Group 


Whether you are a BBC Microcomputer owner, have 
limited access or are merely interested, then LASERBUG 
has something to offer you. 


LASERBUG is an independent users group dedicated to 
the support and enhancement of the BBC Microcomputer.. 


LASERBUG is a central point for ideas and information — 
we want to hear from you and pass on your ideas and 
discoveries. Write to us at the address below — but please 
enclose a SAE if you want a reply. 


LASERBUG newsletter is distributed to members each 
month and is full of news, reviews, letters, articles, 
programs, contacts and classifieds (rates on application]. 
Our regular meetings also go a long way to help you get the 
best out of your BBC Microcomputer. 


You want to join? For £12.00 you get a year's subscription 
to LASERBUG, 12 issues of the newsletter and free entry 
to all LASERBUG's meetings and shows — or send £1 апа 
a large SAE for a sample copy of the LASERBUG 
newsletter and all the latest information. 


Write то: 
LASERBUG 
Box Mo 100, Your Computer, Quadrant House 
The Quadrant, Sutton, Surrey. 


ACORN ATOM 
QUEST FOR 


Somewhere in the Old Country House, the famous AFRICA 
DIAMOND was hidden. Legend has it that possession of the 
gem will give countless wealth and even magical powers! 
However, to take the gem is no easy task! Vampires, dwarfs, 
wild dogs, to name a few, have taken over the house, and will 
welcome you with open jaws! If you can get to the gem, a 
surprise awaits you! All this makes the AFRICA DIAMOND a 
true test of cunning, intelligence and wit. Are you smart enough 
to take the gem? After all, the most you have to lose IS your 
life! 


THE AFRICA DIAMOND 


Maybe the most advanced adventure game written for the 
ACORN ATOM. AFRICA DIAMOND was written to give you а 
full 10K of program power for the regular expanded ATOM, in 
doing the AFRICA DIAMOND has used techniques new to 
ATOM programs. 


RAMTRONICS 


Please rush me AFRICA DIAMOND. | enclose cheque/PO for only 
FB (fully inclusive). Payable to Ramtronics. 


е erect tI MA iwi MAU нана Epes E 
cence сте Тлеген CE ae EU Er E Ee ЧЫ ER ee 


"rTHT-"rTHiTTTTS----23LEULEZRAHSNESERTESTERBENERZEISUESTETR-STMH«ETRIPSARÀARZSAARUERERRGREHGRGUESEREN RA 


за тезисін шаған ша REM NM m wmm m mm mi w m m Mm m sh R & Ë 4 Ë ü G m m E m MR. m M N OR M MU M RU M M mm NU M B MUN m mi 


Send to: 
RAMTRONICS, Р.О. BOX 173, LONDON SE24 902 
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ZX81 Hardware 


KEYBOARD Kit £20.50 Built £25.75 


40 typewriter style keys. 
All graphics and keywords shown on keys. 


KEYBOARD CASE £10.30 2. 
For our keyboard (does not hold 2Х81). © O 
Black or grey plastic. 7 2 
Aluminium top. Punched to fit our keyboard. ut 
KEYBOARD IM CASE Bullt £36.15. A 


24 LINE 17 О PORT Kit £16.95 Built £18.95 О 
24 lines. In ог Out. e 
Controlled by BASIC. T 
MUSIC BOARD!/ Timer, Osc Board. Kit 

£16.95 Built £19.95 

3 channels. .01Hz to S00KHz. 

Controlled by BASIC. 


CONNECTORS 

23 way gold plated female connector...................... £2.95 
23 way male connector ............«а.. ee annnm nnn £1.30 
24 way ribbon cable (per metre) ............................ £1.40 
Assembled connector to mount RA. 

pack away from ZX81 Е6.95 
All prices included VAT and P&P. 


222222??? 


send 9x 7 SAE for free illustrated catalogue. 
Payment by cheque or postal order or ACCESS. 


REDDITCH ELECTRONICS (YC) 
21 Ferney Hill Avenue, Redditch, 

Worcs В97 4RU 

Tel: (0527)61240 


Authors: 
lan Stewart & Robin Jones 


The reader-friendly guide 
to getting started with 
the Sinclair ZX81. 
Includes an intro- 
duction to looping and branching, : 
graphics, subroutines, and debugging techniques, with over 
50 programs designed to run on the standard 1K memory. 


110 pages — Paperback £4.95 


= Crammonteed 
Reader : 
Friendly — 


ISBN 0 906812 17 8 
Published by: Shiva Publishing Ltd. 4, Church Lane, 
Nantwich, Cheshire CW5 SRO. Telephone: (0270) 628272 


Order from your bookseller or fill in the coupon 


RAM. For 1st Class Postage please add 25p 
Price: £4.95 per copy. Cheques payable to Shiva Publishing Ltd. 


МАМЕ (Capitals please) 


Full Postal address 


For payment by Access/ American Express 


Card Mo. Signature 


————Há—— 


М 


n çs T 


ч presents 


тый Tis 
“Al 


THE 
3rd LONDON | 
COMPUTER 
FAIR 


APRIL 15th E & I7th 1982 Des - брт 
et pm I6th 
Including: Retail Exhibitors - Hobbyists 
Club Stands - Seminars - Workshops 
Bring and Buy Sale (17th only} 


eq 
Admission £1.00 
eges — 


POLYTECHNIC OF NORTH LONDON 
THEATRE 
e Opposite Holloway Rd.tube station © 


SPONSERED BY EDUCATIONAL COMPUTING, 
COMPUTING TODAY and 


2, 
- T i Š - - 
Тһе Polytechnic = 5 = 
of North London A 
ғ = 


OMPUTER, APRIL 1982 97 


ZX-80 € ZX-81 
THE FINEST MACHINE CODE FAST 


MOVING GRAPHICS ARCADE 
GAMES AVAILABLE 


as- | 
QS-DEFENDERS „м. S-ASTEROIDS L RIGHT: 
CN THRUST:FIRE THRÜST:FIRE 
CONTROLS. CONTROLS. 2 


тен of 


FULL SCREEM і ! 
ASTEROIDS. 


DISPLAY. Bš tas 
mowing ehra. 10 Veérao-accund 
тізген. Attack ©. Ful 
want Meng riobiling cd ship. 
Surface, Generally Banus арар, 
cordoned ta bt J| QUICKSILVA' S 
| ma best arcade .| lanezt arcade 
Тур: game written game. As good 
| іш tha £X as 0S- 

1 COMPUTERS DEFENDER. 

1 APOUIRES ЗК REQUIRES AE 
RAM: 8X ROM RAM: BK ROM 

= SLOW MODE 


Beth progrims aant on screen род and have зонаға te drive 05 SOUND BD. 
They are recorded twice on High qualty cassettes and have FULL COLOUR cassette 
keta of orginal рангда by STEINAR LUND 
HARDWARE 
05 MOTHER BOARD and OS CONNECT 
The heart of amy expansion system. Ғази an boand SV regulasor + Deo слона 
sockets to take sidon boards. Can bë нын in pano wit. 
ll ZX COMPLUTER-CONNECTOR-ANY SINGLE ADD-ON [but no textra RAM PACE 
21 ZX COMPUTER-CONNECTOR-MOTHER BD. (for twa extra bist. 

ANY RAM PACK 


OS XX RAM BOARD lusing 2114 LC А 
Ai ctase Ram bd to fit ZX-BO/HT. Combines with orginal TK to gra AK 


05 SOUND BOARD (using &Y.«3-R810I 
A $ channel sound eects and music board easily programmed from BASIC 


Qs CHRS BOARD 

À pnogeamenatie Graphics generator gang user control of T2B diferent ches. Comes 
with D4eno cassette of MUG footings fer easy use. Works with ZX PRINTER [Demo 
eacus mvadable pipat ro make use of Printers graphics pessibilipeal 


NEW HARDWARE 

OS HI-HES BOARD [пуза end of Jani- 206 = 182 PIXELS, SOFTWARE 
SELECT. Ек ON BOARD RAM. MIXED TEXT & GRAPHICS. RESIDENT HI-RES 
SOFTWARE IN ROM. 


COMMANDS ... . MOVE жу; PLOT жу; DRAW xy; PRINT X5; COPY; WHITE; 
BLACK: CLEAR 

А MASTERPIECE of PX design, Reshat saitaan in НОМ provida extneenalhy East 
Hires Баана, Mo tedious cscceria leading. Mo [oss of valuable Ram space. Jusi 
instant HRES GRAPHICS. Screen may COPIED TO the prenbee 


АЙ products Fully guaranteed. Fully ған prices аго as Роње: 

CS DEFENDER £S 50/05 ASTERINDS PS 50205 CHAS DEMO Cimeparaiely] ELSI 
OS MOTHER BD. L12.00/05 CONNECTOR 2.00725 SOUND: BD. £28 (0 

OS CHAS BD. £26.00/05 3& RAM 1800105 HI-RES £65.00 


Éhacuas should be made payable to ""Quicksitva" агай sant tà the Fellewing address 
QUICKSILVA. 85 UPPER BROWNHILL ROAD, 
MAYBUSH, SOUTHAMPTON, HANTS. 


Send 5.4.5. for Catalogue aed data sheets to above address. 
COME AND SEE OUA FULL RANGE AT THE ZX MICAOFAIR MAY 1982 


LERS 
For the VIC 20 
D/H-H/D converter, 
FULL MNEMONIC 
СЕ follow the jumps 
Бака tive returns. 
selectively 
dumps to scneen-prnter 
ertape — for printing by pet 
DIS-ASSEMBLER 4-3 КО 


For the PET like 5-1 ҮЛҮЛ ET 2 
brings - Define hites pirets or 
understanding tothe nowice f- mu/lticaloer бийке. 
sophistication to the expert with fost this program ёз а | 
> standard PC 
ne plug-in extras needed 


standard U/C 20 

E shows you ñaw 

17] te program them 
7] баға ñF res б malticaoroar 


T a rT ВЕТ B- n 
PLEASE ADD 15; VATI SEE ' 


аа ee Ееее Er qu 
Avon Computer Rentals 


FREEPOST6 THORNBURY BRISTOL BS12 1BR 
TELEPHONE (0454) 415460 


98 YOUR COMPUTER, APRIL 1982 


ATOM USERS! 


ADPROM 
4000 UNIT 


_ for adding on EPROMS as 
required. Сап be used on other 
computors with 24 pin EPROM sockets 
(e.g. ZX 80). - - - + £32 (excl. vat & p.p.) 


WANTED! ! E programs for our EPROM 
and ТАРЕ library service. 
Details on request with brochure. 


е E 


ATOM CONSOLE 
CASE EE 


Caseonly - - - - £25 ЕН E mE i 
[excl чаї 8 р.р.) SS == — 
Polished teak veneered sides. textured black stelvetite and aluminium 
chassis. Plenty of room inside for RAM Expansion [units available 
from us), power supplies eic. and LV. on top. Available as case aniy, 
or with integral RAM expansion unit, and/or integral ADPROM 4000. 


Ж Ж ж 


CASES FOR YOUR OWN PROJECTS 


Low priced QUALITY cases- STRONG enough for the workshop- 
ATTRACTIVE enough for the home. 


Matt black plastic end cheeks. textured Stelvetite body, , fram £6-25 
Teak veneered end cheeks, Aluminium & Stelvetite body. . from £7-BB 


x ж = (excl. vat & p.p.) 
FOR BROCHURE & PRICE LIST SEND A5 SAE TÜ 


ELINCA PRODUCTS LTD., LYON WORKS 
CAPEL ST., SHEFFIELD S6 2HL 


FED UP WITH BEING RIPPED OFF? 
HAVE YOU BOUGHT 
BORING/WORTHLESS/RUBBISH GAMES? 
DON'T DESPAIR, TRY THESE! 

| "ASTEROIDS 


GAMESTAPE 1, for 1K only £3.95 
10 games incl. ASTEROIDS, UFO, CODE, BOMBER, 
GUILLOTINE, ETC. tk 
PROBABLY THE BEST VALUE 1K TAPE AVAILABLE! | 


We've done in 1K, games that some of our competitors 
required ТЕК to do! 


GAMESTAPE 2. for 16K only £4.95 
*STARFIGHTER . . .. You are fighting at the end of the 
universe, how many enemy can you destroy? А graphic 

| | simulation. 

| PYRAMID ... Can you move the PYRAMID? Make а 
mistake and it will collapse! A thinkers game. 

ARTIST ... become an ARTIST, then use the 10 
memories to store your drawings. Incl. SAVE, COPY, etc. 


STARFIG HTER 


GAMESTAPE 3, for 15K : 
"CATACOMEBS ... А Multi-Level Graphics Adventure. 

You are alone and lost in the CATACOMBS. How long 
| can you survive? Before you starve to death, or ane of 

| the many MONSTERS gets you! Can YOU discover the 
secrets of the CATACOMBS. 


3D MONSTER MAZE GAMESTAPE 4, for 16K only £5.35 
Unbelievable Graphics! Can you find your way through the 

Maze? The EXIT is there somewhere, but then so is a T. HEX 
and its after YOU! Allin 3D, you've never seen anything like 
| this before! 


GAMES MARKED. * incl. Machine Code 


J. K. GREYE SOFTWARE 


Dept. YC, 16 PARK STREET, BATH, AVON ВА1 2ТЕ 


Trade enquiries welcome 


SOFTWARE 


for Z4-81(1K 5 16H) or BBC Micro 


New maths programs — improve your maths and 
programming skills by playing Simon maths Games. 
Choose your own level of difficulty — suit ages 10-16. 


10 programs on each tape — most incorporate Moving 


Graphics and are fun to run. 
Let your computer help you to pass your exams. 


Maths1 Number, Area, Fractions, Decimals, Money, Length, ` 
Number, Estimation, Test 1, Game 1 


Volume, Ratio, Percentages, Perimeter, Bases, Time, 


Maths 2 
Number, Estimation, Test 2, Game 2. 


Directed Number. Co-ordinates, Angles, Scale, Probability. 


Maths 3 I inate 
Density Temperature, Estimation, Test 3, Game 3 


Square Roots, Indices, Circles, Inequalities, Statistics, | 


Maths 4 | 

Number, Fractions, Angles, Test 4, Game 4. 
Maths5 Equations, Directed Number Statistics, — ARTY 
Probability, Circles, Equations, Pythagoras, |!) | 
Simultaneous Equations, Test 5, Game 5. 5 


Ы 
| d 


КҮ); 


Quality tapes copied at normal speed for 
better reproduction. 

Cassettes £4 each (inc. VAT). 

Printed Programs £1 (nc МАТ) 

Please add £1 p&p: 

FREE! blank tape with each set ordered. 

Send cheque/PO to: Simon software, 
Freepost, New End, Redditch. 
(State 7X-81(1K), (16K) or BBC) 


transfer between the magnetic tape and your 2X81. 


@ Each ECR81 comes complete with its own individual 
certification tape, tested and serial numbered to prove your 
machine reliability. 


@ Signal enhancement circuit board with phase - lacked - loop 
control and signal shaping for peak performance. 


Now heres a cassette 
recorder to match it! 


The ECR81 Enhanced Certified Recorder from MONOLITH is a major 
advancement in cassette recorder technology which minimises the 
problems associated with standard audio recorders. This is a high 

quality proven cassette mechanism, enhanced to provide just : 
the right sianal levels to ensure reliable read and write data 


Microgame ` ZX81 
Simulations (16K) 


Soccer Supremo Run your favourite club in your own style, 
controlling game strategy, watching your team play other great 
sides in the Super League, transferring players, including star 
names, making boardroom decisions or delegating to solve 
business problems; improve facilities; spend gate money; lots of 
the fun and headaches of the soccer boss's lifestyle. Includes 
graphics. 

Balance of Power As leader of a superpower you strive to 
maintain superiority of arms over a neighbouring country. The 
problem is that vou and your enemy are mutually dependent on 
each other for raw materials. Can your economic, diplomatic 
and military judgements prevent a rapid slide towards nuclear 
war? Use threats, sanctions, force, tactical concessions etc. 


Tycoon Start a company producing “widgets” and compete in 
the market against a computer controlled rival. Start small and 
build up your business or borrow money and start big. You 
have to make decisions about financing, staffing, factory space, 
machinery etc. 


Battle of Britain As strategic commander of nine British fighter 
squadrons you must track and intercept the devious enemy 
bomber squadrons before they reach London. Micro acts as a 
flight control and communications centre for patrols, missions, 
intelligence reports etc. Sketch map provided. May also be 
played on any map of SE England with standard grid. 

Asset Stripper Compete against your computer controlled 
arch-rival “KO Investments", capitalizing companies on the 
stock market and bidding for takeovers to gain control of 
lucrative assets. Can your micro really outwit you? 

Kingdom of Nam As ruler of Nam you must control its 
economy; allocating labour; building cities, factories and ships; 
importing and exporting; negotiating pay claims and fighting the 
looming threats of inflation, strikes, starvation, overpopulation 
and revolution. How long can you stay in power? 

All programs 16K for 1 player 

Send £4.95 for 1/£8.90 any 2/£12.85:3/£16.80:4/20.75:5 


73 The Broadway, Grantchester, Cambridge CB3 3NO 


Ғ47.2° 


Including УАТ. 
complete 


ғғ теге @ A long life head is fitted, matched 

| ou ELECTRONICS CO. LTD., 5/7 CHURCH STREET, CREWKERNE, SOMERSET. TOKO high bus oe 

| Please supply me with: - ` ч Price | Total | avilyn|cassette tapes. 

КЕ (Qty.) Monolith ECR 81 Enhanced Certified Recorders) | @ Mains & DIN connector leads provided. 

| to be used with my 2Х81 | @ Certification of tape head alignment - height and azimuth. 

| @ Certified tape tension, torque and speed. 

| me. piè at SE ZI | аң | @ Fast forward and rewind tape search controls. 

| l also enclose postage & packing ner recorder : | The ECRB1 15 also suitable for Sinclair 2X80 

| Prices include VAT E | @ Please allow up to 28 days delivery. @ The ECR81 is 4 

| Fleas print backed by our 14 day money-back option. @ The ECR81 is 
ma | | | г | | not suitable for audio reproduction. 

| Mame: Mr/Mrs/Miss. ШЕШ Ee SA | аваа ае | | 

iss TES Lei ы ыра аар Бе Ма ҰЛЫ EE L1 | МІ ONOLI ü = 

(Г [Г ЛАТ ТТЕ! electronic products 

Быны ға Быш a ON DESEE hone Crewkerne 0460- 74321 
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“EDUCATIONAL MP TING 
EDUC O COMPUTING CALCULEX VII 


ZX 80/ 81 
General 
Statistical 
Program 


This powerful new system converts your ZXB1 (16 НАМ) or 2X80 (BKROM! into an 
instrument for calculating the whole range of required statistical measures and at the 
same time constitutes a progressive course in the fundamental ideas of statistics as a 
theoretical subject. Ir offers many options both for calculation and for instruction. It 
of course plots on the CALCULEX Graph data input singly as a histogram or bar 
chart and data input with classified values as a frequency polygon: Іт automatically 
calculates the number af items input, the mean, the sum of deviations and af 
squares, the population and sample variance and standard deviations and allows one 
to compara the graph drawn in this way with the normal curve distribution, adjusted 
appropriately for the mean and standard deviation of the data input (showing en the 
face of the graph the length of one and two standard deviations). Other calculation 
options are: 1. determination of the binomial coefficients 2. calculation of binomial 
probabilities for differing values of P and Q 3. calculation of the correlation coefficient 
for data graphed as a scatter diagram and of the linear regression equation Tor the 
data 4. calculation of chi-squared for comparing expected and actually found 
expenmental values 5. calculation of probabditurs where the Possson distribution m 


No Cem 
Collection 5 


| offers so much 
for so little 


i Here пі lan. А sel of propretat [o [urn your 

Ж Sincimir ZX81 inte а powerful educationa tool. 

ind ұсы бол! even need lo know programming. 
There ore char oe ata and plenty of tips 
& advice. Designed to drill & practice 
ihe promote егп interaction & discovery. 

Includes:- 

TORTOISE 

A simplified 

version of the 
dud famous Turtle 


Creaiive use of | » programme 
graphics TES | CODED MISSILE 
Many innovative |ІК PROGRAMMES Combines the 


for fun of arcade 
ideas PRIMARY games with 


Fully documented learning 


EDUCATION 
Includes many £4 95 only 
MEVS incl. p& p 
Graph -plotter © Hrstogram @ Simon-spell & Sketchboard & Times-table & Sets 
Series-quiz @ XY-coordinates @ Count @ Equations @ Areas & Guess -a-Volume 
Angles @ Upstairs -Downstairs & Music-notes © See-saw  Wipe-out & Spell | 
Temperature @ Clock @ Money @ Snake EDUCARE 
Mastermind & Number-shoot @ + 26 more | 
w w“ “mas === шош шшш = E = = = s= r= 
Please send me...........copies Educare's 50.] 
| ?' EDUCARE |! enclose ea Pe order for £ 
139a Sloane St.) Name.. Seniesa ears E ОИС СООК ы 
| London |де... сна ам ана ыы ыты; 


Educare's 


required. The more instructional section of the program explains and illustrates the 
biniermial theorem and its application to probability problems, axplains the use and 
significance of the correlation coefficient and regression and of the chi-squared 
measure and; very interestingly, the manner in which the properties of the normal 
frequency curve depend an the mean and standard deviation of the given data. (The 
integral of the equation of the nomnal curve can be calculated directly using 
CALCULEX Il az adverized in Your Computer in Merchi}. 


As with CALCULE Il, the system can be operated immediately by anyone without 
difficulty and will give you more grasp of the methods and principles of statistics than 
usual textbook teaching can achieve, Invaluable for A level statistics, for higher 
courses in the socii or physical sciences niquiring statistical techniques and 35 à 
practical instrument for anyone who has то process statistics. On cassette with full 
instructions and quidance. 


Send cheque/PO for £12 to: 


CALCULEX 
21 Headland Avenue, Seaford, Sussex 


WORLD CUP 82 


ZX81 SOFTWARE (16K) 


This program will simulate the 1982 World Cup 


SWIX 9AY 
26 Spiers Close Lo 
West Midlands EZ" 80 : 
B93 9ES England 
3KSuper Version £6.00 
Written in machine code 
"Flicker Free’ graphics. 
A superb achievement. 


Lat year chid benefit carly. Sand now. 
Knowle, Solihull 
1K Space Intruders £5.00 
to give fast moving 
supple om casserfe wilh (stiri 


16K High Resolution £4.00 
(192 x184) graphic pictures 
Mever before achieved on the Zx 

Create your own artwork. 

Sua nied on cassete with ising 

аге стих ганг: (chic hone 


9K Nightmare Park £3.75 


The park of DEATH — can 

you get through this 

nightmare. Мо hurnan has 

yet succeeded. Confronted by all 

sorts of ‘Happenings’ you'll be 

taken to your wits end. 

Supplied оп cassette only 
Specify 4K,8K ROMor ZX81 when ordering. 

NEW INTERACTIVE GRAPHICS for the 16k ZX81 


DRAGON MAZE...are you cunning enough to evade 
the dragon? you are impeded by darkness; the walls 


are only displayed when you make a bad move, this 
gives the dragon an advantage. You have to play by 
the rules- the dragon breaks them when he gets 
angry. Fun for all ages! 
Cassette and listing 


£5.00 (for ZX 81 only) 
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action. Set each team performance rate and kick 
off. 


Other programs included: 


eENGLISH LEAGUE/PREMIER LEAGUE/ 
WORLD LEAGUE/ ANGLO SCOTTISH 
LEAGUE 
— Set your own weighting 
— League positions on request 
— Relegation/promotion 
— 10 year history 


Ф ҒА CUP/SCOTTISH CUP/EUROPEAN CUP 
Set your own weighting 
Last 10 years history 


Unlike most games software, this package 
will hold your interest 
SEND £5.50 


GLENROTHES COMPUTER SERVICES 
81 ARDROSS PLACE, GLENROTHES 
FIFE КҮБ 250 


CALCUSLAVE 


FOR ZX 81 (16K) 


"Your calculating slave at your command! I'm 
a quite extraordinary programmable program 
and | can do involved calculations, repeatedly, 
MASTER" 


CRACK YOUR HOME, SCHOOL AND SMALL 
BUSINESS NUMBER CRUNCHING 
PROBLEMS with this program and you never 
again will need to buy or write a calculation 
program. Features ERROR-FREE SAFE INPUT 
ROUTINE, MULTIPLE CHOICES of expressions 
and functions, conditional statements for 
DECISION MAKING, up to 20 VARIABLES per 
calculation, SAVE your programmed expressions 
on tape, and MANY MORE FEATURES. 

ONLY £4.95 for the standard program tape and 
COMPLETE DOCUMENTATION. Send s.a.e. for 
FREE FACTSHEET and for details of modified 
programs. 


SOFTOUCH, 16 WEST LEYS, ST IVES, 
HUNTINGTON, CAMBS. 


о Le "FOOTBALL? 5 
5E б и MANAGER © 


© 

5 7 б 
“= h hy 
N * [ im 
NGC rom - om 5 

"е 

7“ Addictive stive Games , 

© 
for ZX81, ZX80, TRS80, VIDEO GENIE (*) 
5 JUST LOOK АТ THESE FEATURES i 
62) x 4 Divisions x Promotion & Relegation x (e 
б x F.A. Cup ж Full League Tables ж e 
аф x Transfer Market (Buy and Sell Players) = = 
үз x Pick your Team for each Match (but watch out for injuries!) ж Em 
e * AS many Seasons as you like ж “ 
е? x 7 levels of Play (from Beginner to Genius!) ж 6 | 
(5) x Managerial Rating (tells you how good you REALLY аге!)ж (71 
= x Save Game Facility (continue again another time) ж = z 
69 (5) 


АП this and much much more packed tightly into 16K НАМ © 


®© “IF YOU LIKE FOOTBALL 


(“C 
FL 


2 YOU'LL LOVE THIS GAME" © 
`+ 
CX) HARDWARE REQUIRED:- Te Order send Cheques P.O for £9.95 © 


made payable tà- (x) 
ADDICTIVE GAMES 


TRSB80/ 


"s : x 

УЛ  zX80 |Video Genie i n 2) 
> CONNIBURROW ©) 
cS 8K ROM LEVEL ТІ MILTON KEYNES @ 
Ы 16K RAM MK34 TNE 


16K RAM 
| PLEASE STATE COMPUTER (>? 


(9OoQaoocoecooco]|Qo]eemeeecs 


Fight your way to 
Stand V9 at the 
COMPUTER FAIR 


To see the 
ZX81 
Colour Programable 


Character Generator 


IO Ports (with interrupts!) 
DMA transfers 
Programable display size 
Prestel — Compatable 
Foremat etc etc 


Fountain Computers Ltd. 


AVALON HILL 


MICROCOMPUTER GAMES 
No less than 10 thrilling, action packed games on cassette, suitable 
for use with Pet, TRS 80 and Apple computers. And our latest 

titles include programs for the Atari. 


TANKTICS 

A unique game which uses a 
board and counters as well, 
The computer moderates 
combat and movement and 
keeps records letting you plan 
your strategy in this classic 
tank vs tank battle. 


£15.95 + £1.60 p&p 


Also available in this serias: 

** MIDWAY CAMPAIGN £10.95 t PLANET MINERS £10.85 

| * B-1 NUCLEAR t LORD OF KARMA £12.95 
BOMBER £10.95 EMPIRE OF THE 

* NORTH ATLANTIC OVERMIND £18.95 
CONVOY RAIDER £10.95** CONFLICT 2500 £10.95 

* NUKEWAR £10.95 * ACOUIRE £12.95 

* 16k all machines 

t 16k TAS 80, Apple, PET: 24k Atari f? 28k TRS 80; 32k Apple, PET; 


** 76k TRS 80, “Apple, PET: 32k Atari 40k Atari 
16 '& 48k TRS 80, Apple: 40k Atari : 
All gamet on cassette only not availabla for PET 


| When ordering by mall, please add £1.60 postage & packing per 
game. Please send cheque/PO's to: AVALON HILL GAMES, 
650 High Road, North Finchley, London N12 ONL, Dept Y C4 
LOOK OUT FOR MORE NEW MICROCOMPUTER GAMES IN 
k 1982. Trade enquiries welcome. 
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ACORN 
ATOM 


Special Offer 
Christmas Prices 


Atom kit with 12k ram......................£162 
Atom assembled with 12k гаг... £187 
Games cassette Atom G1 _ Еб 
Atom Power süppy ТЕЛО 
All prices fully inclusive of УАТ and P&P 
Please allow 28 days for delivery 


ELECTRONEQUIP 
128 West Street, Porchester 
Hants PO16 9XE 
Telephone: 0705-373455 


PSION COMPUTERS K M 
ZX81-16K RAM 
BACKGAMMON 


ihe DAA game әл Гн pescar нра” 


Вандале Hos great pame = жату fo hiari, TAT £ 
талға, d perfect ДИНЕ al chance end E m 
"аі Aisne foe fepe лтан weed including VAT and postage 


Psion Computers brings you a program of the highest 
quality to play Backgammon on the Sinclair ZXBT. It 
plays with remarkable skill using high-speed machine- 
code to evaluate the statistics and strategy of the 
game — outstanding display, rolling dice, doubling 
cuba, 4 levels of play. 


Ар [roe PSION 


ҒА Jh: Ne i 
£3.85 (i “ә 


тена ЧАТ Reed эре 


Se-Fi FANTAS Y GAMES 
Oda A Perim Su. Sisa Н.болығаға Inland 
Rok- playing adventure style games 


Жам Sr 
Че Hade # Me Жыр Quot mas 
ааа 4,6% 

c ( loots En ма c 


ш жы б Б рды 


PON Cassettes are factory produced by high-apesd 
aulpmaied aqupmant umaq Stier quality central, 

Colourlul primed maera contin datailod description 
ағы илиг НӘ бй 


| enclose a postal arder cheque Tor E 
in payment for 


[ ]Backgammon (£5.95) [ | Fantasy Games (£3.85) 


To: Psion Ltd Nama .... 
2 Huntaeworth Mews 
Glouosster Pisce IN AD soles cee coat a haa u 


London NWI &DD 
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BRIDGE SOFTWARE 
Dual itu Sor Luar 


"| have bought numerous other items of software ... Yours are 
excellent. .. They LOAD well, have perfect instructions. . the most 
user-friendly I have ever met." (P. R. Notts) 


li6k RAM Pack :ZXS1 £3. 
NEW. including FREE “GALAXY INVADERS” cassette E» 


= 2 e | Sor tuare 


“SAMPLE PRICES 
GALAXY INVADERS [requires minimum 4K НАМ) 


cassette and instructions . eere тена, 
1K GAMES 15 games — по additional. memory needed) | 
cassette and instructions . vlr 5. ..E3.00 


"Just a short note fo say eee ЕЕЕ your T Invader cassette is 
- 4 will recommend your company any day." [S.A.R Preston! 

j have just received your cassette of GALAXY INVADERS which 1 
think is the best on the market . . . Гат very pleased with your quick 
service." (S.C. Вей.) 

“Enjoying GAMES” very much — ‘Letter Square’ is quite addictive. " 
(F. W. Manchester) 


MULTIGRAPHICS 2.3 (requires minimum 16K RAM) 


casserte and 20 page illustrated Manual....... Ee rdi 
1K GRAPHICS {4 programs — по additional memory needed] 
cassette and instructions ..... E AC ...E3.00 


1K STATISTICS (4 programs — по additional memory needed) | 
cassette and instructions . 


Fp iwa аа nom o ox d dod HONO 


"| acknowledge receipt оў. MUL ETIGRAPHIC S апа STATISTICS. 
Having experienced nothing but trouble with ********'s software, | 
was agreeably surprised by the good quality and flexibility of your 
products. iV S. Berks. | 


7X80 software now half price 


“іле additional memory naüdced] cassatie and inatructiong 


yeu! INVADERS S UIC-EQ som é 44 


Send s.a e. for finer infa, detasing your Computern, memory ec. 


BRIDGE SOFTWARE (Y) м order олу” 
36 FERNWOOD, MARPLE BRIDGE, 
STOCKPORT, CH ESHIRE SK6 5BE 


Prices include МАТ, past and padang m U 
European cutraneeg ade Sto per Пет, Ма бена, бо рег iem 


ZX81 (16K) Software 


Not only does it write verse but it 


has different moods. 


It can concentrate on a single 
theme. Or it can produce a thought- 
provoking range of images. 


You can also modify its vocabulary 


but please do not make it too 
saucy! 


Price f4.95 incl postage 


from (ПІ С( Ө?. 


Dept (Y), 86 Lowther Road, London SW13 


VIDEO GENIE-TANDY 
OWNERS  - 


JOYSTICKS 


Atari Joystick interfaced for your computer. Will 
work with all the Big 5 Joystick Games. Tandy 
Model 1 Level 2 £22: 50. Video Genie £22 5D. 
Single Joystick. 


LE STICK 


The ultimate Joystick. Real Home Arcade Action. 
Brings those Joystick games to life. 

Tandy Model 1 Level 2 £32. Video Genie £32. 
Tandy Colour Computer £25 

Single Joystick. 


JOYSTICK GAMES 


For use with above. Galaxy Invasion. Attack Force. Robot Attack. 
Cosmic Fighter. Meteor Mission. ALL £9.95 


TANDY COLOUR COMPUTER OWNERS 

Now available — Chromasette Magazine. A monthly tape of at least six 
programs. Single copy £5.95. 6 month sub. £32. 12 month £55. 

VIDEO GENIE & TANDY MODEL 1 & 3 

Now available in UK — Cload Magazine 

America's monthly program tape for games orientated people. Why рау 
high prices when each month you can receive a cassette with at least six 
programs. Latest issue includes: 


SPACE WAR Fight. the enemy as he flies at you. CATERPILLAR Similar 


to the arcade game "Centipede", ELEPHANT ADVENTURE Full length 
Safari adventure program. Plus four other programs. 

Single cassette £5.75 Š month subscription £28 50 

12 month subscription £52.00. All programs for Model 1 Level 2. Most 


for Model 3. Over 44 back issues available plus many programs for Level 1. | 


Post your order ta: 
MICRODEAL, 
Deal House, Bridges, Bodmin, Cornwall 


ALL PRICES INCLUDE TAX AND POSTAGE 


What's going on ІП Computer Aided Design — and how 
will it develop? Ever wondered about the maths behind 
interactive 3-D graphics? Want to know about the 
graphics capabilities of the powerful Hewlett Packard 
HP-83? | 
Our April issue examines three aspects of 
graphics in computing. We review 
Grandstand, a game for gamblers 

with a Pet computer: show how 
microprocessor control has 
come tothe farm... 
That's just a sample of 
Practical Computing, 
together with 

advice for users 

of Pet, Apple, 

Tandy and Sinclair 

ZX 80/81 computers. 
Buy Britain s leading 
personal computer 
magazine. 


APRIL ISSUE OUT NOW. 80р AT YOUR NEWSAGENT'S — BUT HURRY. С отр uting 


ATOM SPECIALISTS 
è New Full Size 
“No Bounce” Keyboard 
è Basic & Assembler 
eHigh Resolution 


Graphics 
eWide Choice of 


SK + 2K Kits 


| BK + 2K Kits.. КРО мед Sih aM SE 
| BK + 2K Assembled & Tested. . LOS Oe 2 ACA MEME асқа Y, эту 12 


ВК + 2K Assembled & Tested............................... 
ВК + 12K Assembled & Tested 


16K + 38K Text Editor & Printer ІЛасе.................... 
Floppy Disc Drive & Utilities. . Pm 
Bus Buffer Pack & Connectors for Floppy Disc. 
New Atom Power Supply 
GP/80 Printer with ATOM Lead 
2114L RAM Chips — each 
Econet — ATOM Interface 
“NEW 2K/4K PROM Programmer — 
for use with АТОМ — incl. Software.................... 


| All Acornsoft ATOM Software plus others 


Spares & Repairs Service 


***Post FREE on all orders over £25*** 
*** Add Б0р Postage on orders below £25*** 
***Send for Stock Lists апа Prices*** 


Add 1596 V. A. T. to ALL prices 
Г.А. COMPUTERS LTD., 
184 LONDON ROAD, LEICESTER LE2 1ND 
Telephone: (0533) 549407 


Practical 
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ZX81 with 16K RANI-PACK 
6 GAMES ON CASSETTE 
FOR ONLY £3.50 (Post free) 


Not one, not two, but SIX exciting games on one high-quality 
cassette, ready to load on your 2X81 with add-on 16K RAM 
pack. Easy to operate, fun to play! Hours of entertainment for 
all the family! Comes with full documentation, games 
descriptions and easy-to-follow loading instructions. 

ӘТНЕ MONSTERS ОҒ DRARGOOL Enter the underground 
labyrinth of Drargool at your peril. Risk death fighting the many 
weird and fierce monsters in your search for treasure. Only the 
luckiest get their treasure out айма! 

@SNAIL RACE Back the snail you fancy in each of four races 
— unless you lose your shirt first! Constant on-screen display 
reminds you how much cash you've got, which snail you 
backed and at what odds (which vary from race to race and 
game to game). 

®GUNFIGHT Shoot it out across a canyon with three 
desperadoes. Get them all before they get you! 

@® ROULETTE For two players against the ZX81. The classic 
casino game, with eight different betting options and simulated 
wheel-spin. 

e€BATTLESHIPS The schoolboy game brought up to date. 
How good a naval gunner will you be? 

®ONE-ARMED BANDIT Your own "fruit machine" on the TV 
screen. "Hold" facility and constantly-updated screen display of 
vour progress. 

All the above games have informative and attractive screen 
displays with none of the unpleasant "screen-flashing" that 
spoils some other ZX81 games. Get your cassette of six games 
today! 


SEND TODAY! MONEY BACK IF NOT DELIGHTED! 
Price includes cassette, library case, inlay, documentation 
and postage. Send £3.50 cash/ PO/cheque to: 


PROGRAMS for EDUCATION 


16K ZX81 


PROGRAMS 1. EQUATIONS AND UNITS 
More than 100 multiple choice equations on: 
LIGHT & SOUND; HEAT & PRESSURE; 
MECHANICS; ELECTRICITY; 5.1. UNITS. 
2. PROBLEMS — 10 Problems. Data randomized. 
Superb graphics. Infinite variation in questions. etc. 


3. HINTS ON REVISION. Progress 
4. COMPREHENSIVE BOOK reports incl. | £7.50 
OF REVISION NOTES. 2 tapes + notes! š 


MARKBOOK for teachers | 


PERMANENT RECORD OF MARKS 
SORTS by 1. Rank 2. Name 3. Form ир to 70 pupils 


| £4.50 | 


SCISOFT 


IDEAL FOR PARENTS EVENING | 


Complete pupil profile. Printer 
routine incl, menu driven, etc. 
Many hidden extras 


MOVIEDROME VIDEO (YC1) 5 MINSTER GARDENS 


NEWTHORPE, 


19 Leighton Avenue, Pinner HA5 3BW 


ZX81 Workstation. m 


іза stylish and 
ergonomic plinth for the ZX81.It raises and 
tilts the TV to avoid eyestrain, holds the TOKRAM 
in place andhides the wiring and power supply. 
This very professional unit costs £15, a built-in 
power Switch is £3, plus postage at £1.50, inc. VAT. 
Peter Furlong Products, 125Catford Hill, London SEB АРА. 
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Callers by appointment, please. Tel 01690 7799. Visa, Access. 


EASTWOOD, NOTTS. 


X81. 16K 
MACHINE CODE DEBUG/MONITOR 


®ELIMINATE MACHINE CODE PROBLEMS with ZX-MC — a new 

software debug /monitor for the ZX81 16K. 

eENTER, RUN & DEBUG your machine code programs independently 

of Basic commands. ZX-MC resides in RAM, and leaves you 122 K of 

memory to work with: 

e5AVE & LOAD AT DOUBLE SPEED any specified area of free ҺАМ. 

At last you are freed from storing your M/C in arrays or REM lines. 
eREGISTERS DISPLAY В BREAKPOINTS to make de-bugging easier 
- PLUS many more useful commands. 

ФА MUST FOR BEGINNERS & ADVANCED USERS — concentrate 

on your M/C programs, not on how and where to store them. 

Ф?Х-МС is supplied on a high quality cassette, with a 32 page operating 


manual, Tor only 
f6. 50 fully inclusive 1C AW. OH 


Plus notes! 


SCREEN KIT 1 


А suite of machine code routines that are called from Basic programs, to 
enhance your screen display, and create Data Files оп cassette. SCREEN 
KIT becomes part of your Basic program. 

e&DRAW A BORDER 

ecLEAR PART OF SCREEN 

eLOAD ANY CHARACTER TO WHOLE SCREEN | 
@CLEAR SCREEN BY SCROLLING UP. DOWN, LEFT OR RIGHT 
®KEYBOARD SCAN + FLASHING CURSOR 

®INVERT VIDEO OF PART OF SCREEN 

®MEMORY LEFT ; 
eDATA FILES — lets you Save & Load, at double speed, just the Basic 
variables. Different Data Files can now be Loaded into the same Basic 
program, 

e Supplied on cassette with instructions. 


£4. 95 fully inclusive (C.W.O:) 


Send large SAE for more details. Programs available mail order only. 
Allow up to 14 days delivery. Please make cheques/PO payable То: 


PICTHRESQUE 


Б CORKSCREW HILL, WEST WICKHAM. KENT BR4 3BB 


ZX81 


HINTS & TIPS for the ZX#1 
by ANDREW HEWSON 
“Good value and quite fascinating . 


£4.25 


а very inexpensive way of acquiring months oi 
programming experience" Your Computer Мам 1961 
"Excellent... very good value for money" SYNC 
80 pages explaining how to squeeze a computing quart put of à Sinclair pint pot. 
Saving Space — vital reading for all ZXB8] users. 

Understanding the Display File — using the display fila as memory, clearing a part of 
the display, using tockens in PRINT statements. Covnernng ХБО programs — 
explaining simply but comprehensively how to convert the hundreds. of published 2Х80 
programs. Chaining programs — revealing techniques for passing data between 
programs, calling subroutines from cassette and establishing data files. Machine Code 
Programs — all you want to know about 280 machine language. Explaining how to 
write, load; edit and save machine code and how to Gebug your routines. Routines. and 
programs are scattered liberally throughout the text and the final chapter consists of 12 
useful, interesting and entertaming programs such as LINE RENUMBER, BOUNCER. 
SHOOT. STATISTICS, etc. 


16K RAM E37.50 

A top-quality add-on memory, simply plugs into 
the back of your Sinclair computer, Can be used 
in.conjunction wath 1h& ZX printer. Meaty 
packaged in a black plastic shell to match your 
ZXBI. Supplied with one years guarantee, 


БАК MEMORY EFS.) 

Developed by Memotech this amazing БАК RAM needs WO extra Dower Supphr. 
Simply plugs nearly and firmly into the rear port of your ZX81. Can be used with the 
7X panter and other add-on hardware. Just look at these features . .. 

x*8-16K can be switched in and out in 4K blocks 10 leave Space for memory mapgpintl- 
*12-15K can be protected against Owerwriting during loading fram. cassette. 

directly addressable and user transpartent. 

*up to 15K af basic program. 

*32K or mont of variable area. 


280 OP CODES £145 

A must for the beginner amd the experienced programmer alike. This handy ready 
reckener lists all the 500 plus 280 machine code instructores m decimal and hexadecumal 
with their mnemonics. Each Op Code is succinctly explamed and cross-referenced. 
Supplied in a protective transparent wallet for easy reference and durability. 


Cheque with order or quote access number to: 
HEWSON CONSULTANTS, Dept. YC, 7 Grahame Close, Blewbury, Oxon OX11 9EQ. Tel: (0235) 850075 


INSTANT 
INTERACTIVE 
GRAPHICS 
ON 7Х81 


LIGHT PEN SET £49.50 


for the RD 8100 =-~ 
[includes УАТ & РАР! 


xDRAW complex graphics with ease on your 
TV screen and avoid tedious line by line 
programming. 

x Revise your display and SAVE on cassette, 
while your program runs. 

xPush pictures points and pixels with a poke 
of the Pen and a program PEEK. Try our 
VIDEO-TIDDLYWINKS! 

х МЕМО SELECTION — without keyboard 


entry. 


The RD 8100 LIGHT PEN SET consists of the RD 8101 "MICRO- 
МОМ" MOTHERBOARD, the RD 8180 LIGHT PEN with 
MODULE, and the RD 8100 SYSTEM MANUAL. Plug into your 
ZX81 — and LOAD, from the FREE RD 8100 SOFTWARE 
CASSETTE (1K and 16K), or write your own BASIC programs. 

All orders are acknowledged, with a firm delivery date. Send 
just £49.50 (VAT and postal charges are included) to: 


R D L.aboratories 


5 Kennedy Road, Dane End, Ware, Herts. 
SG12 OLU (0920 84380) 

- For details of the Full RD 8100 SYSTEM of ZX81 interfaces, 
including Logic HO, Analogue Input, Analogue Output, 
§-Channel Analogue Multiplexer, Buffered Motherboard, send || 
us a stamp. | 


HEWSON CONSULTANTS 


| 


16K SOFTWARE =" = Soy ict 
SPACE INTRUDERS £4.95 gno 
Mot ta be missed All action display. 40 = л" . 

Шеп ships in each squadron. Automatic 5 = 

option the machine plays ПзеП. | 3 % 


I 

| 

Squadron after squadron of aliens attack % j 
your position, Three laser guns. Full ` \ M a. 


score display. Written in machine code al A Rm. 
re oe ad. 


for super fast fun. 

=- 
PROGRAMMERS TOOLKIT F6.50 
Аге you writing your own programs for your ZXB1? Then use our TOOLKIT to do the 
donkey work. Copy into RAM before you start work and then you will have dE at your 
fingertips. Comprehensive LINE RENUMBER including GOSUBS and 1301055: LOAD, 
EDIT and RUN machine code programs; INSPECT the 2Х81 system routines; COPY 
them inta RAM and PATCH and/or EXTEND them; FIND à given prece of BASIC code 
and replace all occurrences of it; move blocks of Basic lines with EDIT. 


LANGUAGE DICTIONARY E3. 75 

Now you can construct your own Engkish/ French, Englisn/ Anything dictionary with aur 
LANGUAGE DICTIONARY. UPDATE the entries; SEARCH for а ward, CREATE a new 
dictinnary and save іт on tape. 


1К SOFTWARE 


MINI INTRUDERS for the 1K machine E3.95 

An incredibly fast mowing game, dodge left and night to avoid falling missiles. Fire Salvo 
айт Salvo al the attacking alten saquadron; more ай пе join tas squadron all the mme. 
Count how. many lazer bases you lose before you have cut uren doser, 


PLANET LANDER £3.75 
Four prograrms: 
ñ Planet Lander; 


STATISTICS 
Three programs: 
[11 ID Statistics: prints the current mean and standard deviation after each values g 
entered: ІНІ Regression; prints the current mean and standard deviation of the y values, 
the x values and the intercept and slope of the regression line: (ИП Trend; prints the 
rurrent mean and standard стапот of the y vatues, the x vniues and the intercept 3nd 
shape of ihe wend Tine 

{2} Chi square test calculates the value of the chi square statue for comparing 
observed and expected values. 

[3 Graph plot; plots a graph of data entered. from the keyboind- 


ill Space Docking; Wi] Stopwatch, iw) Clock. 


£3.75 


UTACALC ZX 


Di 

DEET JAM: FER Man e MI 
к ape e ст a pae s um ama г= an fie 
ЕЕ клана LET IT 

————— i === 

MAE. pi EET uM et 
Tampu hae ғ. АЛА А e вайа 
Чо T ы n es 


MU &— әз mi u s 
LI X —— == 


Lez шд oL LE лы um и т — wish s mm ол: m mind 


———— I LA DeL 
—— T 


Y * 
T -—————— P s — 


ee ee = — —— — == 


Ideal for solving 'what if" problems at work or home. 
The screen acts as a window on an "electronic 
worksheet” consisting of a grid of rows and columns 
of headings, numbers or formulae. 


This powerful piece of software brings the capabilities 
of the 2X61 into line with much more expensive 
computers. Computacale will quickly become the most 
used program in your library as it takes over from 
pen, paper and calculator in aiding everyday financial 
decisions. For further details see Guy Kewney s 
article in Datalink 30/11/81, send SAE or ring 

01-603 6074. 


For cassette and full documentation send cheque or 
Р.О. for 37.95 to: Silicon Tricks, Dept. C5, 
2-4 Chichester Rents, Chancery Lane, London W2. 
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@oppic W 


Apple ll + 49 

Disk drive + controller 
£349. 00 

Disk drive 

18K Ram card 

Parcal system 


@ APPLE SOFTWARE 
Visicalc (3.3) 
Visiplor 
Visidex 
Misitrend/plot 
Apple word 
Apple writer 
Desk top lan |! 
DOS plus 
Aplus 
Appleguard 


@ WORD PROCESSING 
Apple Writer {1} 
Apple writer 1) 180 col) 
Magic window 
Mailmerge [80 col) 
Wordstar 


@ MONITORS 


12" green screen 
a“ b u Hi-Risul 


€ COLOUR MONITOR 


£129.95 
£127.95 


14” Jvc PAL/SECAM/NTSC 


Euro colour card 
Integer card 
Language card 
Parallel interface сага 
Communication card 
Centesonic card 

High speed serial card 


£733.95 
£63.00 
£95. 00 
£37.50 
E37.00 
£99.00 
£99.00 
£94.95 


2 X81 


users 


I need more memory! 
please rush me within 

10 days, the fully assembled, 
tested and guaranteed 


BYG BYTE' 


16К RAM 


Name S 8 S 5 S S HU E S H S E S E S E B š S B E G S H E. B E жишш 8 E B B š ü m RB m ш m EE 8 Z Z F mimi шшш 


PCG SS eee S ul... T. T rds cepit 


Make all cheques & PO's payable to: 
Phoenix Marketing, Oaklands House, 
Colartron Road, Farnborough, Hants. 
Tel (0252) 514990 


FULLY INCLUSIVE PRICE 


534.95 
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HAT'S tre CATCH? 


HOW COME THESE PRICES ARE 50 LOW? 


There is no catch except you always catch a good eal 
at DEANS 


PRINTERS 

Silentype 

Centesonic 737 

Paper Tiger 

Epsom 

MX TZ 

MXBO FT/1 

Epsom Sharp cassette 
Epson Sharp disk 


GAMES 
Space Warrior Alien Rain, All 
Snoggle, Galaxy Wars, Gobbler, 
Star Cruiser, Alien, Typhoon, 
Cribbage, Galactic Empire 

all at £12.95 
Apple Panic, 
Tawala's Creature, 
venture. all at £14.85 
Star Thief, Missle Defence, 
Epoch, Soft Pom Adventure, 
The Wizard and the Princess, 
Theshold, Sneakers, Oldofo 
Revenge, Peagus |! allat£i7.95 


£190.00 
£345.00 
£545.00 


£399.00 
£395.00 
£55.00 
p.o.a. 


Star Mines, 
Tartusian, 


SHARP 
Беара 


€ PC 1211 


PC1211 Pocket computer £69.95 
CE121 Cassette Interface £10.95 
CE122 Printer £59.95 
CSR700 Paper roll (40) p.o.a. 


e М280К 


МУВОК computer 48K 
MZSÜFD Dual disk E550. 00 
MZBÜP3 Dot printer £360.00 
MZŠ0F VO Disk interface £49.95 
MZ80F 15 Disk cable £8.00 
MZBOI/OQ Expansion box £94.00 
MZ80T 20C Machine language 
£18.00 
£35.00 
£295.00 
£549.00 
£48.95 
E295. 00 


£345.00 


MZ80TU Assembler 
aD T6K computer 
800 16K computer 
16K Ram upgrade 
Disk drive 


MOST of our prices are heavily discounted therefore please 
send ch eques payable to DEANS. Credr-card sales add 3%. 
Add 15% VAT. Postage and packing free on books and 


software. 


D E A NS of Kensington 


191 KENSINGTON HIGH STREET, LONDON W8 


Tel. 01-837 7896 Ext. 3. 


A 


ATARI 


VIDEO RECORDERS 
Sony SLES 
Sony SLC7 


JVC HS7200 


JVC HR7300 
Akai V S5 


FLOPPY DISC 

5" Verbatim SS/ D0 
£2.30 
515" Verbatim SS/DDXT0£13. 95 
554" Verbatim 05/00 £2 60 


BOO KS 

APPL 

Apple ІІ Ref. Manual £11.00 
6502 Assembly language £12.10 
DOS 3.2 Manual £6.00 
Apple ІІ Basic tutorial Pascal 
Reference Manual £8.50 
ZX81 

Getting Acquainted with your 
ZXB1 £5.95 
Mastering Machine code on your 
ZXB1 or 80 ЕБ. 95 
The Gateway Guide to the 2X81 
and £80 £5.95 
49 Explosive Games for 
ZX81 £5.25 


ADVERTISEMENT INDEX 


Abacus Electronics àj 
Acorn Бет 
ADDA Compaters Lid, [nr] 
Addictive Games 101 
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A P Electronics 68 
Artic 89 
Audo Computers 44 
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Avon Computer Bg 
Basicane Micros 83 
Bee Bug 37 
Bridge Eur ene 102 
Butter Micro Shop 81 
Bug: Byte 22, 23 
Butler Curie & Hook Ев 
Byte Shop Back cover 
Calculex 100 
Cambridge Computer Store 53 
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Chrornasonac ВА 
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Comp Shop 74 
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MDR Interface 82 
Melbourne House 89 
Michael Grain 59 
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Mational user ZX-BO club 94 
Norfolk Computer Consultancy B3 
Qakleaf eu 
Phipps Associates 59 
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RD Laboratomes 105 
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Sci Soft 104 
Shiva Publishi ng 5 
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Simon Software 2g 
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‹ маке the most of your 
Sinclair ZX Computer... 


The unprecedented populanty of 
the ZX Series of Sinclair Personal 
Computers has generated a large 
volume of programs written by users. 
Sinclair has undertaken to 
publish the most elegant of these 
on pre-recorded cassettes. Each 
program is carefully vetted for 
interest and quality, and then 
zrouped with other programs to 
form a single-subject cassette. 
Each cassette costs / 3,95 
(including VAT and p&p) and comes 
complete with full instructions. 
Although primarily designed 
for the Sinclair 7X81, many of the 
cassettes are suitable for running 
on a Sinclair 7480—if fitted with a 
replacement 8K BASIC ROM. 
Same of the more elaborate 
prozrams can be run only on a 
Sinclair ZX Personal Computer 
augmented by a 16K-byte add-on 
EAM pack. 
This RAM pack and the 


„те Масетепі ROM are described 


ез. Ard ti- description of each 
cassette makes it clear what 
hardware 1s required. 


SK 3ASICROM 
The 5K BASIC ROM used in the 
Z X81 is available to 2X80 owners 
ава Стор-іп replacement chip. 
With the exception of animated 
graphics, all the advanced features 
ofthe 2Х81 are now available on a 
ZX80-including the ability to run 
much of the Sinclair ZX Software. 
The ROM chip comes with a 
new keyboard template, which can 
abe overlaid on the existing 
 pexbeardi in minutes, and а new 
operi ting manual. 


4$K-P VTE RAM pack 
Тһе уе RAM pack provides 
l6-times mo + memory in one 
complete mc Jule. Compatible with 
the 7X81 andthe "YV 80,itcan beused 
for program storage oras a database. 

The RAM pack simply plugs 
mto the existing expansion port on 
the rear of a Sinclair ZX Personal 
Computer. 


Sinclair ZX 


software 
on cassette. 


3,95 per cassette. 


Cassette 1 -GGames 
For Z X81 (and ҰХ80 with SK 
BASIC ROM) 

ORBIT - your space craft's 
missionis to pickup a very valuable 
cargo o that's in orbit around a star. 

NIPER - you're surrounded 
by 40 of the enemy. How quickly 
can you spot and shoot them when 
they appear? 

METEORS- your starship 16 
cruising through space when you 
meeta meteor storm. How long can 
you dodge the deadly danger? 

LIFE -].H. Conway's “Game of 
Life has achieved tremendous 
popularity in the computing world. 
Study the life, death and evolution 
patterns of cells. 

WOLFPACK - your naval 
destroyer is on a submarine hunt. 
The depth charges are armed, but 
must be fired with precision. 

GOLF - what's your handicap? 
It's a tricky course but you control 
the strength of vour shots. ` 


Cassette 2-Junior 
Education: 7-ll-year-olds 
For ZASI with 16K RAM pack 

RASH - simple addition - with 
the added attraction of a car crash 
if you get it wrong. 

MULTIPLY -long multi- 
plication with five levels of 
difficulty. If the answer's wrong- 
the solution is explained. 

TRAIN multiplication tests 
againstthe computer. The winner's 
train reaches the station first. 

FRACTIONS - fractions 
explained at three levels of 
difficulty. A ten-question test 
completes the program. 

ADDSUB- addition and 
subtraction with three levels of 
difficulty. Again, wrong answers 
are followed by an explanation. 

DIVISION - with five levels of 
difficulty. Mistakes are explained 
graphically, and a running score 15 
displayed. 

SPELLING -up to 500 words 
over five levels of difficulty. You 
can even change the words yourself. 


Cassette 3- Business and 
Household 
For ZASI (and 7X80 with 8K 
BASIC ROM) with 16K RAM pack 
TELEPHONE - setup yourown 
computerised telephone directory 
and address book. Changes, 
additions and deletions of up to 
50 entries are easy. 
NOTE PAD -a powerful, easy- 
to-run system for storing and 


rud 


retrieving everyday information. 
Use it as a diary, a catalogue, a 
reminder system, or a directory. 
BANK ACCOUNT -a 
sophisticated financial recording 
system with comprehensive 
documentation. Use it at home to 
keep track of where the money 
goes, and at work for expenses, 
departmental budgets, etc. 


Cassette 4- Games 
For ZX81 (and ZX80 with 8K 
BASIC ROM) and 16K RAM pack 

LUNAR LANDING - bring the 
lunar module down from orbit to a 
soft landing. You control attitude 
and orbital direction—but watch the 
fuel gauge! The screen displays your 
flight status—digitally and graphically. 

TWENTYONE -a dice version 
of Blackjack. 

COMBAT - you're on a suicide 
space mission. You have only 12 
missiles but the aliens have 
unlimited strength. Can you take 
12 of them with you? 

SUBSTRIKE -on patrol, your 
frigate detects a pack of I0 enemy 
subs. Can you deprh-charge them 
before they torpedo you? 

CODEBREAKER - the 
computer thinks of a 4-digit number 
which you have to guess in up to 10 
tries. The logical approach is best! 

-in answer to a distress 
call, you ve narrowed down the 
search area to 343 cubic kilometers 
of deep space. Can you find the 
astronaut before his life-support 
system fails in 10 hours time? 


Cassette 1 - Games 


Cassette 5 - Junior 
Education: 9-11-year-olds 
For ZASI (and Z X80 with SK 
BASIC ROM) 

MATHS -tests arithmetic with 
three levels of difficulty, and gives 
your score out of 10. 

BALANCE - tests understanding 
of levers/fulcrum theory with a 
к, z phic examples. 

LUMES -yes or ‘no’ 
Se from the computer to a 
series of cube volume calculations. 

AVERAGES - what's the average 
height of your class? The average 
shoe size of yourfamily? Theavera 
pocket money of your fnends? 
computer plois a bar chart, and 

distinguishes MEAN from MEDIAN. 

BASES - conver from decimal 
(base 10) to other bases of your 
choice in the range 2 to © 

TEMP - Volumes, tem, *ratures 
-and their combinations. 


How to order 

Simply use the order form below, 
and either enclose a cheque or give 
us the number of your Access, 
Barclaycard or Trustcard account. 
Please allow 28 days for delivery. 
14-day money-back option. 


Іш шш — | жа 
ZX SOFTWARE 


Sinclair Research Ltd, 
6 Kings Parade, Cambrid ge, 
Cambs., CE21SN. Tel: 0276 66104. 


Cassette 2- Junior Education 


‘Cassette: 3- = Businessa and Household 


Cassette 4 = Games 


"ЕК BASIC ROM for ZK8Ü 


| "IGK RAM pack for ZX81 and ZX80 


1 “Please add £2.95 to total order value only if ordering ROM and/or RAM. 


І enclose a cheque/PO to Sinclair Research Ltd for /— — 


Please charge my Access*/Barclavcard/Trustcard no. 


E б eee eal fea Rs eS ГИН Ба ы bai ЕЕ 


*Pleasedelere as applicable, 
Name: Mr/Mrs/Miss | ! 
| Adamss: U l [ LL LL | 
Rr L L u u L E 


Í 
| 
| 
| 
Cassette 5- -Junior Education ` 1 “А.” 95 | 
| 
| 
| 
| 
| 
| 
| 


| 

| 

| 

| 

| 

| | _18 
| *Postand packing (af applicable) 
| 

| 

| 

| 

| 


E aped SSE e] 


а ШЕ нее кеңі еменнен сез шақ Бен Еннің ізсіз; 


See it here, buy it 


AT YOUR LOCAL 
BRANCH TODAY! 


Birmingham &pyteshop Computerland 94/86 Hurst St, BB 3TD Tek 021522 7148 London Byteshop Computerland 324 Euston Road London W1 Tel: 01-287 0505. Nottingham Byteshop Computerdand 
82A Upper Parliament St NGTELF Tel: 0602 40576 Manchester Byteshop Computerland 11 Gateway House Piccadilly Station Approach Tel: 061 235 4737 Glasgow Byteshoo Computerland Magna 


House 61 Waterloo 31, G2 TBP Tek 041221 7408 


nd š 
A member of the Coman -i Group of Companies. 


2 A) 214722 79) | | 


